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10 PROJECT BACKGROUND AND SCOPE

This document presents the Project Management Plan (PMP) for the South Walnut Creek
Surface Water Intennm Remedial Action (IRA) for the 303 Pad Mound and East Trenches
area located at the Rocky Flats Plant (RFP) Golden Colorado The intent of this document

1s to define the following

. Project Scope

. Project Milestones

. Project Documents

. Key Project Personnel

. Organizational Structure
o Reporting Requirements

EG&G Rocky Flats serves as a contractor to operate and manage the U S Department of
Energy (DOE) owned RFP The RFP began operatons in 1951 and continues to this day to
be a significant part of the DOE s nationwide nuclear weapons research development and
production complex in the past storage and disposal of hazardous and radioactive wastes
occurred at onsite locations at the RFP The 903 Pad Mound and East Trenches area has
been designated as Operable Unit No 2 (OU 2) and consists of twenty (20) waste sites
These sites were selected for remedial investigation because of the known or suspected
soil surface water or groundwater contamination by volatile organic compounds
radioactive elements heavy metals and other inorganic compounds Recent water quaiity
investigations for the Surface Water Intennm Measures/Intenm Remedial Action Plan
(IM/IRAP) for South Walinut Creek (DOE EA-0496) identified the presence of organic and
radionuchde contamination of the surface water located within the OU 2 area

A portion of the Interagency Agreement (IAG) between DOE the Environmental Protection
Agency (EPA) and the Colorado Department of Health (CDH) calis for DOE to imitiate an
IRA for the cleanup of contaminated surface water in OU 2 The Remediation Programs
(RP) Division of the EG&G Environmental Restoration (ER) Department is responsibie for the

86600276 008
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planning design construction and operation of the OU 2 cleanup activities Seven point
source locations illustrated by Figure 1 1 have been dentified by DOE for collection and
treatment One Field Treatability Unit (FTU) will be located n the South Walnut Creek
drainage basin and treat surface water collacted from three stations {SW59 SW61 and
SW132)

A separate surface water collection system will be constructed at a later date in the
Woman Creek drainage basin to transfer water collected from four seeps (SW53 SW55/77
SW63 and SW6E4) to a treatment faciity The treated effluent will be discharged to South
Wainut Creek immediately downstream of SW 132 Please refer to the South Walnut Creek

IRA Plan for additional nformation

This document addresses only the tasks associated with the installation and operation of a

surface water collection and transport system a Granular Actvated Carbon (GAC)

treatment system and a treated effluent return system all in the South Wainut Creek .
drainage basin The scope of activities associated with this phase of the project are as

follows
. Installation of a temporary trailer to house the GAC treatment system
. Installation of two (2) collection points (SW59 and SW61) and the pipelines required

to transport influent and treated effluent water
Instailation of a temporary generator to power the GAC treatment system
° Operation and maintenance of the GAC treatment system

Near term contract modifications will allow the generation of design and construction
documents which will resuit in the addition of the third collection point at SW 132 and
additional treatment facilities to remove metals and radionuchides as well as to dewater

sludges produced by this treatment process

88600278 008
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Figure 1 1

Proposed OU 2 South Wainut Creek Surface Water Treatment Facility
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20 PROJECT MILESTONES

Completion of the major elements of work for the entire OU 2 South Walnut Creek Surface
Water Treatment Facility are termed milestones Milestones serve as the basic

management tool to monitor the project progress

Table 2 1 presents the milestones that correspond to defined portions of the project

schedule
30 WORK BREAKDOWN STRUCTURE

The Work Breakdown Structure (WBS) 18 divided into six (6} major work scope activities
Project Management Engineening Construction Health and Safety Air Monitoring and
Quaiity Assurance The functional areas are summarnized below

31  Proiect Management

The Project Manager 1s assigned from the EG&G Rerhediation Programs Division and
reports to the manager of this same division The Project Manager 1s responsible for
preparing project plans and procedures directing controlling and reporting project
activities maintaining construcuon health and safety documents and
communicating project requirements including any modifications to the project
scope to the support orgamizations Support groups include Environmental
Monitaring and Assessment (EMA) Facilities Project Management (FPM) Facilities
Engineering (FE) Heaith and Safety (H&S) Remediation Programs and the
Contractor Riedel Environmental Services Inc and its subcontractors used for this
project The Project Manager wiil also measure project progress monitor the
project budget evaluate project performance ensure compliance to heaith and
safety 1ssues and serve as haison with DOE/RFO EPA and CDH The Project
Manager has stop work authonty The Project Manager will have regular contact
with the appointed DOE Site Manager in accordance with the IAG  All work will be

86800278 008
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Table 2 1

Milestones for OU 2 South Wainut Creek Surface Water IRA

Milestone Date

Submit Draft Proposed IM/IRA Decision Document June 19 1990
Submit Proposed IM/IRA Decision Document to EPA/CDH September 18 1990
Public Review of Proposed IM/IRA Decision Document September 26 1990
Submut Draft Responsiveness Summary and Final IM/IRA

Decision Document December 13 1990
Field Treatability Test System Installation Complete May 10 199

Begin Field Treatability Testing May 13 1991

86800276 006
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parformed under the day to day oversight of the Project Manager according to the
project schedule and apphcable health and safety requirements

32  Faxgilities Project Management

The Facilities Project Manager 1s assigned to the project by FPM and reports to the
Project Manager The Facilities Project Manager serves as liaison between the
Project Manager and FE The Facilities Project Manager assists in the design and
construction phases of the project budgetng and administration scoping and
scheduling acuvities The Faciities Project Manager provides guidance and
coordinates tasks assigned to the Facilities Engineering Project Engineer (FEPE) and

Construction Coordinator (CC)

33 Engineering
3 3 1 Facilities Engineering Project Engineer

The FE Project Engineer (FEPE) is assigned to the project by FE and reports
to the FPM Project Manager as waell as the Project Manager During the
design and construction phases of the project the FEPE is responsible for
procunng the services of an engineering design firm reviewing contractor
prepared engineenng design plans preparing construction and performance
specifications prowviding as-built construction drawings and overseeing the
actuwvities of the engineenng design frm and any associated plans and
specifications as directed by the Project Manager Refer to the FE and FPM
Manual for a complete narrative of responsibilities other than those listed

above

88800278 008
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34

868D027% 008

3 3 2 Remediation Programs Project Engineer

The Remediation Programs Project Engineer (RPPE) 18 assigned to the project
by the RPD Manager and reports to the Project Manager The RPPE
coordinates engineering construction monitoring and industnal hygiene
support for the project serves as backup for the Project Manager and

oversees design construction and operations activities

Constryction

The Construction Coordinator (CC) is assigned to the project by FPM and reports to
the Facilities Project Manager All construction activities by the Contractor and its
subcontractors will be conducted in accordance with EG&G approved engineering
drawings and performance specifications Statements of Work Construction Work
Procedures and the Quality Assurance Addenda (QAA) The CC s a

point of contact in the field for the Contractor and its subcontractors The CC
coordinates and/or schedules any required utiity outages street closures and plant
access requirements provides techmcal inspections of competed work and obtains
all necessary plant construction work permits The CC coordinates any required
safety training of contractors and ensures work is conducted in accordance with ail
project safety regulations The CC ensures that radiologic and industnial hygiene
measurements are taken and coordinates these activities with the Radiation
Protection Technologists (RPTs) and Industnial Hygiemsts The CC racords all work
progress and prepares punch lists and other reports on subcontractor
performance The FE and FPM Manual outiines any other duties of the CC The CC
has stop work authonty if project construction health and safety or quaiity

crniteria are not met
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35  Heaith and Satety

The Health and Safety Liaison Officer (HSLO) i1s assigned by the Occupational
Safety Manager and reports to the Project Manager The HSLO is responsible for
coordminating all health and safety related activities for the project including securing
the services of a Health and Safety Coordinator (HSC) Health Physicists Industnal
Hygienists and Safety Engineers as necessary The HSC monitors the QU 2
Surface Water Treatment Facility requirements as outlined in the QAA lfor
construction and operation activities) and the Contractor s OU 2 South Walnut
Creek Surface Water Treatment Facility Site Specific Health and Safety Plan The
HSC monrtors construction for personal protection and industrial safety
considerations conducts heaith and safety worksite inspections documents heaith
and safety audits and reviews all health and safety related submuttais prior to
issuance The Contractor shall develop implement and monitor a site specific

heaith and safety plan .

All EG&G employees subcontractors and their personnel who are assigned to this
project are required to have all of the requisite traiming satisfying 29 CFR (Code of
Federal Regulations) 1910 and 1926 The HSC or designees have stop work
authonty for ail safety-related critena

36  Air Monntoring

The Arr Programs Task Leader i1s assigned to the project by EMA and reports to the
Project Manager The Air Programa group monitors meteorology and ar quahty for
the ER Department The Air Programs Task Leader i1s responsible for operation of
high volume air samplers and repaortung of air momitoning data Al analyzed arr
monmitonng samples shail be reported immediately to the Project Manager Wind
conditions will be reported to the Project Manager the CC and the HSC as
specified 1n the Construction and Operations Procedures

880002786 008
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37 1 Qualty Assurance Program Manager
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372

The Quality Assurance Program Manager (QAPM) is assigned to the project
by and reports to the ER Department Director The QAPM

. Provides guidance and consuitation for implementing the
requirements of the ER Department Quality Assurance Program
requirements

. Is responsible for the review and tracking of matters involving
nonconformances and those requinng corrective action

. Is responsible for the approval of nonconformance and corrective
action resolution

] Is responsible for supporting the RP Division Quality Assurance
Coordinator as appropniate
Is responsible for reporting issues involving matters adverse to
quality to the ER Department Director and RP Division Manager

. Has stop work duthonty in matters adverse to quality

Qualrity Assurance Coordinator

The Quality Assurance Coordinator 18 assigned to the project by and reports
to the RP Division Manager The Quality Assurance Coordinator

o Is responsible for incorporating quality inspection and records
requirements into internal EG&G OU 2 South Walnut Creek Surface
Water Treatment Facihity project related plans procedures and
instructions that affect quality

. Is responsible for conducting RP surveillance activities of the work

being performed
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. Is responsible for recommending corrective action on matters

requinng corrective action resolution

] |s responsible for ensuning that quality records of the project are
forwarded to the Records file

U Is responsible for reporting i1ssues invoiving matters adverse to
quality to the RP Division Manager and Project Manager

. Is responsible for compiling a final OU 2 South Walnut Creek Surface

Water Treatment Faciity Project Quaiity Report to be submitted to
the RP Division Manager the ER Department Director the ER
Department QAPM and the Records file upon completion of the

project
. Shall coordinate quality matters with the ER Department QAPM
40 PROJECT BUDGET
The budget for the OU 2 South Walnut Creek Surface Water Treatment Facility IRA will be ‘

tracked by the Program Planning and Control group The Program Planning and Control
Manager will assign a Project Control Engineer (PCE) to the project The PCE wiil report
budget and cost information to the Project Manager

50 ORGANIZATIONAL STRUCTURE AND KEY PERSONNEL
Figure 5 1 presents the EG&G functional organizational structure and Figure 5 2 illustrates
the EG&G project management structure for the OU 2 South Walinut Creek Surface Water

Treatment Facility design and construction work

Figure 5 3 illustrates the EG&G project management structure for the OU 2 South Walnut
Creek Surface Water Treatment Facility operations activities

96800278 008
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Figure 5 1
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Figure §.2
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Figure 5 3
OU2 SOUTH WALNUT CREEK IRA
SURFACE WATER TREATMENT FACILITY
PROJECT MANAGEMENT FOR OPERATIONS
Environmentsal Restoration
Direcior
J.E. Evered
|
Remediation Programs Quelty
Y.C: Gregngard i iy i
T 1
Quaility Assurance
Ec. Brooks
Ogerable Unit Na. 2
M,
] | Ui oo
. I o.'w w o
I | — — 1
Deta Management Task Anslysis Contragtor Planning Alr Programs
Task Laacer ! mz”"'u Piacel Environmental a”% Maragy ook Lamder
l ) 1
—r
Laborstories 4+ Bogow

88600278 008




anua

Project Managemaent Plan for interim Remedial Doc No PMP 2 3 Rev O
Action for OU 2 South Wainut Creek Page 18 of 21
Effective Date 8/30/91

60 PROJECT REPORTS

Progress and cost reporting of activities relating to the QU 2 South Walnut Creek Surface
Water Treatment Factity IRA are the responsibility of the Project Manager However each
EG&G functional orgamzation will be responsible for its own internal tracking and reporting

Reporting requirements may include

* Construction Report including results of quality control tests and as built drawings
. Health and Safety Reports
Quality Assurance Reports

70 PROJECT CHANGE CONTROL
A change control methodology will be utilized for the OU 2 South Wainut Creek Surface
Water Treatment Facility IRA to aliow the orderly handling of project changes Changes
required during the design and construction phases will be controlled by change orders
handled by the FE and Facilities Project Manager

80 PERSONNEL CHANGES
If key personnel changes are made the effect of the change on the project deliverable
dates and quality will be assessed by the Project Manager If a significant impact on the

project 1s anticipated the Project Manager will notify the OU 2 Manager so that EG&G
management can take corrective action

90 PROJECT CONTROL DOCUMENTS

The documents that control project activities are hsted below

. Operable Unit No 2 Intenm Measure/Intenm Remedial Action Plan for South Walnut
Creek

86600278 008
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Project Management Plan
Facihties Engineenng and Project Management Manual

o Work Procedures for Granular Acuvated Carbon Treatment System Installation
) Granular Acuvated Carbon Operation and Mamtenance Manual

. Contract and Project Work Plans for Riedel Environmental Services Inc

. Environmental Restoration Standard Operating Procedures

. Environmental Restaration Site Wide Quality Assurance Program Plan

o Quality Assurance Addenda

Rocky Flats Site Wide Health and Safety Plan
Contractor Health and Safety Plan

o Confined Space Entry Permit
. Excavation Permut
. Welding Permit
o Work Permit
. . Project Photographs
. Engineening design plans construction specifications approved shop drawings and

as built drawings and all approved modifications to drawings

These documents will be located in T130B Building 130 and at the job site Construction

quality assurance and heaith and safety records also will he maintained at T130B and at

the job site Records will be maintained by the respective document custodian identified in
| Table 9 1 Tabie 9 2 presents the responsible personnel and the appropnate backups of the

project management structure

88600278 008
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Project Records and Custodians

Record

Custodian

Project Specifications and Drawings Addenda and Change
Orders

Construction Coordinator s Log
Project Manager s Log

QA Audits and Records

Health and Safety Documentation

{Documentation kept at site)

Site Entry Log
{Log kept at site)

Steve Hughes FE
Bldg 130

Bill Schwartzkoff FPM
Bldg 690E

Denmis Pontius RPD
Bldg T1308B

Mark Brooks RPD
Bidg T1308

Dennis Pontius RPD
Bldg T1308B

Dennis Pontius RPD
Bldg T1308B

86800276 008
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Table 9 2
Project Management Backup Listing

Title Name Backup
Project Manager Dennis Pontius Dixie Shear

ext 5536 ext 5976
Facilities Project Manager Ken Moss Jay Clawson

ext 5017 ext 5023
Construction Coordinator Bill Schwartzkoff Herb Atchison

oxt 5626 ext 5161
Project Engineer Steve Hughes Mickey Johnson

ext 7743 ext 5033
HS Engr Site Rep Dina Sassone Brian Fielding

ext 2190 ext 5798
Air Programs Rep Ralph Porter Mike Arndt

ext 5603 ext 4294
QA Program Manager Larry Mcinroy Mark Brooks

ext 2941 ext 3048
Security Shift Supt ext 2914

88600278 008
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INTRODUCTION AND SCOPE

This Quality Assurance Addendum (QAA) suppiements the Rocky Flats Plant Site Wide Quality
Assurance Project Plan (QAP;P) for the installation of the Operable Unit No 2 (OU 2) Surface Water
Treatment Facility in South Wainut Creek This QAA establishes the specific Quality Assurance
(QA) contrals applicable to the QU 2 Interim Remedial Action (IRA) construction and installation
activities descnbed in the QU 2 South Wainut Creek Surface Water Treatment Facility Project
Management Plan for the Granular Activated Carbon (GAC) Treatment System A separate QAA
will be developed for the operation of the GAC Treatment System which will accompany the QU 2
IRA Sampling and Analysis Plan

The OU 2 South Walnut Creek IRA s required by the interagency Agreement {IAG) between the
U S Department of Energy (DOE) the U S Environmental Protection Agency (EPA) and the
Colorado Department of Heaith (CDH) to treat contaminated surface water in the South Wainut
Creek drainage basin

Surface water will be collected intially from two stations within South Wainut Creek and
transported to the Field Treatabiity Unit A third collection station will be added as modifications
are made to the treatment system after operations begin The influent water will imitially be treated
with a GAC system to remove organic compounds metals and radionuchdes The treated effluent
will be discharged downstream to South Wainut Creek Additional treatment unuts will be designed
and retrofitted with the GAC system for full removal of radionuclides and metals The GAC
treatment system construction and operation activities are addressed in this QAA Please refer to
the OU 2 South Walnut Creek Surface Water Treatment System Project Management Plan (PMP)

for additional information
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10  ORGANIZATION AND RESPONSIBILITIES

The OU 2 South Walnut Creek Surface Water Treatment Facility Project Management System for
the construction and operation phases of the OU 2 IRA are shown in Figures 1 and 2 Individual
responsibilities with regard to QA are descnibed in detaill In QAPIP Section 1 O Additional
responsibilities for the construction and installation phase of the South Wainut Creek iRA for the
Faciities Project Manager Project Engineer Construction Coordinator and Health and Safety
Coordinator are as follows

Facily P

The Facilities Project Manager 18 assigned to the project by Facilities Project Management (FPM)
and reports to the Project Manager The Facilities Project Manager serves as hiaison between the
Project Manager and Faciities Engineering (FE) The Facilities Project Manager assists in the design
and construction phases of the project budgeting and administration scoping and scheduling
activities The Facilities Project Manager provides gutdance and coordinates tasks assigned to the
Facilities Engineenng Project Engineer and Construction Coordinator

Proigct Engineer

The Facilities Engineenng Project Engineer (FEPE) 18 assigned to the project by FE and reports to the
Faciities Project Managar in FPM as wall as the Project Manager During the design and
construction phases of the project the FEPE is responsible for procuring the services of an
engineenng design firm reviewing contractor prepared engineering design plans preparing
construction and performance specifications providing as buiit construction drawings and
overseeing the activities of the engineering design firm and any associated plans and specifications
as directed by the Project Manager Refer to the FE and FPM Manual for a complete narrative of

responsibiities other than those listed above
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FIGURE 1 0U 2 IRA CONSTRUCTION MANAGEMENT SYSTEM
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FIGURE 2 OU 2 IRA OPERATION MANAGEMENT SYSTEM

Figure 2
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ruction rgin

The Construction Coordinator (CC) 1s assigned to the project by FPM and reports to the Facilities
Project Manager All construction activities by the Contractor and its subcontractors will be
conducted in accordance with EG&G approved engineering drawings and performance
specifications Statements of Work Construction Work Procedures the QAPjP and this QAA The
CC 1s a pont of contact in the fieid for the contractor and its subcontractors The CC coordinates
and/or schedules any required utiity outages street closures plan access requirements provides
technical inspections of completed work and obtains all necessary plan construction work permits
The CC coordinates any required safety training of contractors and ensures work is conducted in
accordance with all project safety reguiations The CC ensures that radiological and industnal
hygiens measurements are taken and coordinates these activities with the Radiation Protection
Technologists and industnal Hygierusts The CC records all work progress and prepares punch
hsts and other reports on subcontractor performance The FE and FPM Manual outhnes any other
duties of the CC The CC has stop work authority if project construction heaith and safety or ‘

quality critena are not met

The Health and Safety Coordinator (HSC) i1s assigned to the project by the Occupational Safety
Manager and reports to the Projact Manager The HSC (s responsible for coordinating all heaith and
safety related activities for the project including securing the services of Health Physicists
Industnial Hygierists and Safety Engineers as necessary The HSC monitors the OU 2 Surface
Water Treatment Facility requirements as outlined in the Contractor s QU 2 South Wainut Creek
Surface Water Treatment Facility Site-Specific Health and Safety Plan The HSC monitors
construction for personnel protection and industnal safety considerations conducts heaith and
safety worksite inspections documents hegith and safety audits and reviews all health and safety
related submuttais prior to issuance The Contractor shall develop implement and monitor a site-
specific health and safety plan
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All EG&G employees subcontractors and their personnel who are assigned to this project are
required to have all of the requisite training satisfying 29 CFR (Code of Federal Regulations) 1910
and 1926 The HSC or designees have stop work authonty for all safety related critenia

A contractor (Riedel Environmental Services) has been tasked by EG&G Rocky Flats to construct
and instail the water treatment faciity This contractor will report directly to the Project Manager
and the CC as shown in Figure 1

20 QUALITY ASSURANCE PROGRAM

The QAPIP was written to specifically address QA controls for |AG related activities The content
of the QAPiP was dnven by DOE Rocky Flats Plant Standard Operating Procedure 5700 6B which
requires that a QA program be implemented for all Rocky Flats Plant (RFP) activities based on
Amaencan Society of Mechanical Engineers (ASME) NQA 1 Quality Assurance Requirements for
Nuclear Faciitties as well as the IAG which specifies that a QAP;P for IAG related activities be
developed in accordance with EPA QAMS-005/80 Intenm Guidelines and Spectfications for
Preparing QAPjPs  The 18-element format of NQA 1 was

selected as the basis for both the plan and subsequent addenda with the applicable elements of
EPA QAMS 005/80 incorporated whers appropnate )

The QA controls and requirements addressed in the QAP)P are applicable to the OU 2 Surface
Water Treatment Facility IRA activities unless otherwise specified in this QAA As a supplement
to the QAP)P this QAA addresses additional and site specific QA controls and requirements that
are apphcable to the OU 2 IRA construction and installation activities

21 Tranng

All personne! performing activities in accordance with the Standard Operating Procedures (SOPs)
specified in this QAA shall receive training as specified in the QAPP the OU 2 South Wainut Creek
Surface Water Treatment System PMP and the OU 2 South Walnut Creek Surface Water
Treatment System Installation and Work Instructions
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30  DESIGN CONTROL AND CONTROL OF SCIENTIFIC INVESTIGATIONS

The primary objective of thus IRA 1s to determine the effectiveness of the GAC Water Treatment
Facility to reduce contaminant levels in the surface water contnbuting to the flow in South Walnut
Creek A sascondary objective 18 10 provide additional information regarding the charactenstics of
water that discharges from the Protected Area In order to meet these objectives the following

activities will be performed

installation of surface water collection system and influent piping

o Installation and operation of a GAC water treatment facility
Sampling and analysis of surface waters at several locations throughout the
treatment process

. Sampling and snalysis of the treatment system waste matenals (e g sediments and
used GAC materal)

Design control and control of the IRA activities shall be accomplished as described in the QAPP

As stated previously this QAA 18 applicable only to the construction and installation of the GAC
Water Treatment System Therefore the controls for scientific investigations including
establishing Data Quality Objectives impiementng quality control checks and data verification that
are discussed in the QAP}P are not apphcable here These controls for scientific investgauons for
this IRA activity will be presented in a separate operational QAA

31 Design Specifications

Specifications for the GAC treatment system have been provided in the following EG&G Rocky
Flats Facihties Engineening Documents

) Specitications and Drawings for the Operable Unit No 2 Granular Activated Carbon
Treatment System EG&G Rocky Flats Faciities Engineening Department
Authonzation #986447 October 1990
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Addendum to Specifications and Drawings Dated October 19 1990 for Operable
Unit No 2 Granular Activated Carbon Treatment System EG&G Rocky Flats
Faciities Engineenng Department Authonzation #986447 December 8 1990

These two documents and any revisions and/or addenda to them shail provide the design control
specifications for the design fabncation installanon start up and performance for the treatment
facility The treatment facility includes the temporary surface water collection system and the
traller containing the GAC treatment system

The installation and work instructions contained in the Installation and Work Instructions Manual for
the Operable Unit No 2 South Wainut Creek IRA Surface Water Treatment Faciity provide an
outline of the instructions and controis for installation operation and maintenance of the treatment
facility Those instructions will be supplemented by a more detailed Operations and Maintenance
Manual for the South Walnut Creek GAC Treatment System to be developed by the construction
and operating contractor and approved by EG&G

32  Egwpment Decontammation

Any samplhing equipment that may be used duning installation of the GAC Water Treatment System
at RFP shall be decontaminated in accordance with EG&G SOP 1 3 General Equipment
Decontamination and/or SOP 1 4 Heavy Equipment Decontamination Decontamination residuals
produced dunng facility installation will be handled according to SOP 1 7 Handling of
Decontamination Water and Wash Water

40 PROCUREMENT DOCUMENT CONTROL

The GAC Treatment System construction and operating contractor (Riedel Environmental Services)
will install and operate the system and conduct field sampling as descnbed in the Agreement for
Service contract between EG&G and Riedel Environmental Services Inc The contractor wiil be
required to implement all applicable requirements contained in the QAP)P this QAA and the

ingtallation and work instructions
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Contractors may be required to submit a QA Program that meets the applicable requirements of the
QAP)P and this QAA

50 INSTRUCTIONS PROCEDURES AND DRAWINGS

The design control documents referenced in Section 2 of this QAA were developed reviewed and
approved by EG&G according to the requirements of Section 5 O of the QAP|P The installation
instructions provided in the installation and Work instructions for OU 2 South Wainut Creek IRA
Surface Water Treatment Faciity will also be reviewed and approved by EG&G according to the
requirements of Section 5 of the QAPJP Any changes or revisions to those specifications and
instructions will be reviewed and approved by the onginating orgamzation

60 DOCUMENT CONTROL

The following documents will be controlled in accordance with the QAP)P

o Project Management Plan for OU 2 South Walnut Creek IRA Surface Water Treatment
Faciity 903 Pad Mound and East Trenches Areas
. Installation and Work Instructions for QU 2 South Walnut Creek IRA Surface Water

Treatment Facility
Quaiity Assurance Addendum (QAA 2 3) to the Site Wide QAP)P for OU 2 South Wainut
Creek IRA Water Treatment Facility (Construction and Instailation)

Rocky Flats Plant Site Wide Quaiity Assurance Project Plan for CERCLA Remedial
Investigation/Feasibihty Study and RCRA Facility Investigation/Corrective Measures Study
Activities (QAP;P)

. SOPs and construction and operating procedures specified in Table 1 of this QAA
Site Specific Heaith and Safety Plan for QU 2 South Walnut Creek Granular Activated

Carbon Treatment System
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70  CONTROL OF PURCHASED ITEMS AND SERVICES

The contractor that will provide construction and installation services to support the South Walnut
Creek Surface Water Treatment Faciity activities has been selectad and evaluated as outlined in
the QAP|P Prior to delivery of the GAC Treatment Facility to the DOE RFP site the system will
receive a Function Test The Function Test will be performed at the Riedel Environmental Services
facidity n Denver Colorado with clean water from RFP and will include a mock collection
configuration (using a trough for collection werirs and tank) This test will display the system s
general working order and abiity to perform to basic standards The following items will be

operated and inspected

) Trailler doors hinges latches etc

. Landing gears levehng jacks

. Lighting receptacies

. Process pump operaton through high and fow flow rates
. Plumbing valwing flow circuits

. Pressure gauges flow sensors

J Safety valves check valves

. Drainage system

o Collection pump operation

EG&G representatives will be present and shall be notified of any problems encountered dunng this
test The problems will be corrected by the contractor immediately and retested |f the problem
cannot be corrected immaediately EG&G representatives will determine whether another test will be
scheduled or if the problem component may be demonstrated during the Acceptance Test

Once installation of the system onsite at the RFP site is complete Riedel Environmental Services
will perform an Acceptance Test to display and test the system s ability to perform to
specifications This test will involve accumulation of contaminated water at SW 59 and SW 61
and transport to the tank Additional water collected from SW 132 will be treated at a later tme
Once ample amounts of water have been accumulated the process system will be started and
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operated until 10 000 gallons of water have been successfully treated The system will be
operated at maximum and mimimum flow rates and the different flow configurations will be

displayed
80 IDENTIFICATION AND CONTROL OF ITEMS SAMPLES AND DATA

The specifications for the construction and installation of the OU 2 South Walnut Creek IRA
Surface Water Treatment System {1 e the design control documents references in Section 3)
contain the specification for the items parts and components for the treatment system Any
incorrect or defective items that are noted duning construction installation or nspections will be
identified to preciude inadvertent use according to the requirements of Section 8 0 of the QAP)P

The requirements for the control of samples and data discussed in the QAP)P are not applicable to
the construction and installation phase

90 CONTROL OF PROCESSES

The requirements for the control of processes are not apphcable to the construction and installation
of the OU 2 South Walnut Creek IRA Surface Water Treatment System

100 INSPECTION

Procured maternals and construction activities shail be inspected (as applicable) in accordance with
the requirements specified in Section 10 0 of the QAP;P the installation and operation
specifications and the Installation and Work Instructions

110 TEST CONTROL

As descnibed in Section 7 0 Function and Acceptance Tests will be performed on the water
treatment system prior to inittating operations These tasts will display the system s general work
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condition and ability to perform per the specifications described in the design control documents

referenced in Section 3 1

In addition to these tests all pipelines will be pressure tested during installation The length of pipe
being tested will be i1solated and pressunzed then observed for loss of pressure Any leakage will

be documented and corrected before instaliation of heat tracing and insulation

120 CONTROL OF MEASURING AND TEST EQUIPMENT

Pumps flow meters and pressure gauges that are used to test the system durnng the function and
acceptance tasts and pressure testing of the collection system s pipelines will be controlled
adjusted and cahbrated according to the manufacturers specifications

130 HANDLING STORAGE AND SHIPPING

The GAC Treatment System shall be transported to the site in a manner that will prevent damage
to the system No specific transportation specifications regarding shipping of the system or its

components have been estabhished

140 STATUS OF INSPECTION TEST AND OPERATIONS

The requirements for the identification of inspection test and operating status of items products
systems or eguipment shall be implemented as specified in Section 14 0 of the QAPIP The status

of the acceptance test and inspections will be documented

160 CONTROL OF NONCONFORMANCES

The requirements for the identification control evaluation and disposition of nonconforming items
will be implemented as specified in Section 15 O of the QAP)P Nonconformances identified by the
construction and operating contractor shail be submitted to the Environmental Management (EM)
Department Quality Assurance Program Manager {(QAPM) (see Figure 1) for processing as outhined
in the QAP)P
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16 0 CORRECTIVE ACTION

The requirements for the identification documentation and verification of corrective actions for
conditions adverse to quality will be implemented as outlined in Section 16 O of the QAPP
Conditions adverse to quality identified by the implementing contractor shall be documented and
submutted to the ER Department QAPM for processing as outhined in the QAP)P

170 QUALITY ASSURANCE RECORDS

All construction and installation records are considered QA records and shall be processed in
accordance with the SOP 1 2 Field Document Control QA records to be generated during the
construction and instaliation of the QU 2 South Walnut Creek IRA Surface Water Treatment System
include but are not hmited to

. Calibration Records

. QAPjP/QAA

. Audit/Surveillance/Inspection Reports

. Nonconformance Reports

. Corrective Action Documentation

J Procurement/Contracting Documentation

Training/Quaification Records
. Inspection Records

All QA records generated dunng the planning construction operation and closure of the GAC
treatment facility for OU 2 will be submitted to the ER Department Document Custodian for
processing according to the ER Department QA records system described in Section 17 3 of the
QAPP

86600304 004




ENVIRONMENTAL RESTORATION

Quality Assurance Addendum to the Rocky Flats

Site Wide Qualhty Assurance Project Plan for

Operable Unit No 2 Surface Water Treatment Facility

Manual 21100-PM QU02 3
Doc No QAA 23 Rev 0
Page 17 of 17
Effective Date 8/30/91

180 QUALITY VERIFICATION

The requirements for the vanfication of quaiity shail be implemented as specified in Section 18 O of

the QAPjP Audits of the contractor providing construction and installation services shall be

performed as described in previous sections of this QAA

190 SOFTWARE CONTROL

The use of software for the construction and installation of the OU 2 South Walnut Creek IRA

Surface Water Treatment System 18 not anticipated Therefore the software control requirements

discussed in Section 19 O of the QAP)P are not applicable
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10 PURPOSE

This installation instruction descnbes the installaton of the Granular Activated Carbon
(GAC) treatment system for the Operable Unit No 2 {OU 2) South Walnut Creek Interim

Remed:al Action (IRA) on the Rocky Flats Plant (RFP) An installation instruction summary

that summarizes the steps hsted in Section 4 0 and hsts the appropnate reference

document and prerequisites and cautions 18 provided as Attachment No 1

20 PREREQUISITES

21

22

23

24

25

88600114 008

The storage tank and trailer unmit will be anchored on a pad designed and constructed
by the Contractor Riedel Environmental Services Inc (RES)

A site specific Health and Safety Plan wrnitten by RES and approved by EG&G will be
available prior to construction start up

Personnel performing construction activities within Individual Hazardous Substance
Sites {IHSS) and operating the treatment system on this project must have the 40
hour OSHA Hazardous Waste training

Installation of the GAC units in the trailer will adhere to the performance
specifications and approved drawings

All construction personnel must have completed 40 hour OSHA (SARA) training 24
hour OJT 8 hour supervisor training (for supervisors only) and any required updates
In addition all personnel must have a baselne physical complying with 29 CFR

1910 120 All traning and medical requirements are to be complied with as outhned
in the site specific heaith and safety plan prepared by RES
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2 6 Daily Safety and Plan-of the Day Meetings shall be held between the EG&G
Construction Coordinator EG&G Project Manager and RES Project Manager or the
respective designees Weekly progress meetings wiil also be held between EG&G
Project Manager and the RES Project Manager or the respective designees

2 7 Any and all subcontractors utiized by RES shall be appraised of hability under the
Interagency Agreement (IAG)

2 8 The following Contractor personnel are required as needed for construction and
eguipment installation activities

e field engineer

¢ heaith and safety technician
. construction foreman

e elactncian

° plumber

®  carpenter

. heavy equipment operator

° laborers

29 The following matenals are required for construction and equipment instaliation
activities

electrical supples

¢  plumbing supplies

e  lumber

o telephone service supplies
e insulation materials

e  aggregate
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L berm matenals
concrete

° road base

210 The following documents are required for construction and equipment instailation activities

° weekly work permit

e  excavation permit

U confined space entry permit

. Contractor health and safety plan

e  approved contractor construction schedule

° OSHA and onentation traiming records

. physical examination and approved respirator protection plan

211 The following safety equipment i1s required for construction and equipment installation

activities

e hard hats

° safety shoes or protectors
e  electncal safety gear

e  aye/ear protection

e  PPE (as needed)

212 An approved Contractor work schedule shall be itemized as a checklist for the Project
Manager and Construction Coordinator reference This checklist shall include the work
procedure description the necessary reference document and apphcable prerequisite

activities and safety precautions

30  SPECIFICATIONS
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31 EGA&G Facilities Engineenng/Facilities Project Management (FE/FPM) Design Cnteria
Manual

3 2 Specifications and Drawings for the Operable Unit No 2 Granular Activated Carbon
Treatment System EG&G Rocky Flats October 1990

33 Addendum to Spectfications and Drawings dated October 19 1990 for Operable

Unit No 2 Granular Activated Carbon Treatment System EG&G Rocky Flats
December 6 1990

3 4 Rocky Flats Plant Electrnical specifications

. 35 Rocky Flats Plant (RFP) Standard SC 106 Rewvision E important Low Hazard Seismic
Loading

36 GAC Treatment System Operations and Maintenance Manual {in progress)
40 PROCEDURES FOR INSTALLATION OF GAC SYSTEM

Note
The collection transport and treatment systems will be nstalled by the
construction contractor without permanently disrupting the environment All
components will be temporary such that the site may be returned to its original
condition upon removal of the system

41 ir | 0
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411 Place the pre cast concrete weirs in a bed of sand/bentonite mixture Do

412

413

42 To]]

421

422

423

424
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not excavate If necessary place sandbags at the water/bentonite contact

to provide long term protection from erosion
Place a stainless steel submersible pump (free standing) inside each werr

Bolt a steel box cover to the top of each weir to protect the pumps

Route all piping on the surface and double contain any lines that transport
raw water to prevent the spread of contaminants should a leak in the

pnmary piping occur .

Connect the primary influent pipeline to the submersible pump using insert

fittings

Note
This pipe will be nserted into the secondary pipe

Conneact the secondary piping to the primary piping using rubber reducing
fittngs except at the collection weirs

Pressure check all pipelines dunng installation isolate each length to be
tested and pressunze with air to 50 ps1  Observe for pressure loss |f
pressure loss occurs report the leakage to the EG&G Construction
Coordinator Correct the leakage and repeat pressure check until no

pressure loss 1s observed This step will be observed by an onsite inspector
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425 Heat trace insulate and cover the pipelines with an aluminum skin secured

43

86600114 008

with screws Support the insulated piping above ground with timber
cribbing and anchor with tee posts

426 Route the discharge pipeine through the cuivert Raise the pipelines from
the bottom of the culvert with short lengths of channel stock placed laterally
across the culvert

Note
The discharge pipsiine will be constructed of
schedule 80 PVC

4 27 Route the PVC discharge effluent piping to carry the treated water back to a
point downstream from SW132

Pad Constryction

431 Construct trailer and tank pads by spreading and compacting road base

432 Test the compaction of road base matenal by ATEC

433 Install pre fabricated trailer pad footings
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44 Tank Assembly
441 Center a surge tank on the pad constructed by RES and anchor in
accordance with Rocky Flats Plant (RFP) Standard SC 106 Rev E for
Important Low Hazard Seismic Loading
Note
The surge tank will be placed inside a larger
containment tank which is capable of retaning 120
percent of the surge tank s capacity Collection
pump shutdown controls for overflow protection will
be provided
442  Assure the tank 1s completely closed and the vent 1s fitted with a float valve
that will close should the shutdown controls fail
45 Traler Setyp
451 Deliver pre fabricated 48 foot trailler to RFP
452 Center the trailer which will house the GAC Treatment System on the pad
constructed by RES
453 Independently level the long and short sides of the trailer with 4 foot
carpenter’s levels
454 Connect cables from the trailer to helical anchors Tighten the tie downs In

86600114 008

accordance with RFP Standard SC 106 Rev E for Important Low Hazard

Seismic Loading
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46 Seismic Loading

47

48

88800114 008

461

462

463

464

471

472

481

482

Install a skid mounted portable generator near the trailer and connect a 500
gallon double-wall steel fuel tank to the fuel supply

Plumb the trailer and the collection and discharge pipelines to the surge tank
and to the respective submersible pumps and heat trace nsulate and
jacket the weirs and all remaining piping

Wire the collection pumps and heat tracing to the trailer breaker panel

Wire the breaker panel to the generator

Connect the inlet and outlet piping to their respective ports in the treatment
system with quick connect hoses

Pre wet the GAC units prior to operation per the manufacturer s
recommended methods (see GAC Treatment System Operation and

Mamntenance Manual)

Perform a visual inspection of the Water Treatment System

Conduct the onsite acceptance test Once the GAC system Is connected to
the collection system an Acceptance Test of the entire treatment system
will be conducted according to the specifications described in the Statement
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of Work for the Operable Unit No 2 Granular Activated Carbon Treatment
System and the Quahty Assurance Addendum for the OU 2 South Walnut
Creek Surface Water Treatment Faciity An EG&G inspector will observe
this Acceptance Test and initial the checklist (Attachment No 1) if the test
meets specifications

483 Prepare punchhst and clean up the site

86800114 006
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1 0 INTRODUCTION

This plan establishes requirements and provides guidelines for
worker safety and hazard identification during the installation of
the Granular Activated Treatment System for the Operable Unit No
2 located at the Rocky Flats Plant 1n Golden Colorado The
purpose of this plan 1s to 1identify procedures for avoiding
potential hazards from chemicals equipment, or the environment,
and for responding to serious injury or accident No changes will
be made to this plan without consent and approval by RES project
manager and health and safety officer These changes to be filed
on HSP Field Change Forms 1in appendix A

11 SITE DESCRIPTION

The OU2 1is comprised of the 903 Pad, Mound, and East Trenches Areas
which are located east-southeast of the RFP as shown 1n Figure 1
The areas of OU2 lie within either the South Walnut Creek or Woman
Creek drainage basins Twenty sites, designated as IHSSs, lie
within 0U2 five 1n the 903 Pad area, four in the Mound area, and
11 1n the East Trenches area RES will install a water treatment
system i1n this area but will not cross any IHSS sites

The 903 Pad Area consists of the following IHSS sites

1) 903 Drum Storage Site (#112) - Area used (during the
1950's and 1960's) for storage of drums containing cutting
o1ls containing the following

= Uranium

- mineral o1l

- Carbon Tetrachloraide

= Traichloroethene

- Tetrachloroethene

- Silicone Oils

- Acetone

- Ethanolamine
These drums were removed by 1968, the contaminated areas
(resulting from leaking drums) were scraped into one area and
capped with dirt and asphalt

2) 903 Lip Site (#155) - Area contaminated by wind carried
contaminants from the pad area

3) Trench T-2 Site (#109) - Trenches used for disposal of
sanitary sewage sludge and flattened uranium and plutonium
contaminated drums

4) Reactive Metal Destruction Site (#140) - Area previously
used for destruction of lithium sodium, calcium and magnesium
metals and various organic solvents

5) Gas Detoxification Site (#183) - Building 952 - used to
detoxify bottled gases
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The Mound Area consists of the following IHSS sites

1) Mound Site (#113) - Uranium, plutonium and solvent drum
storage area Area has been partially remediated

2) Trench T-1 Site (#108) - Trench containing approximately
125 buried drums of depleted uranium and plutonium chips
coated with lathe coolant

3) 011 Burn Pit No 2 Site (#153) - 2 trenches previously
used for burning oil containing uranium

4) Pallet Burn Site (#154) - Area used to burn pallets which
might have been contaminated with solvent and/or
radionucleaides

The East Trenches Area consists of 9 trenches which were previously
used to dispose of depleted uranium, flattened depleted uranium and
plutonium-contaminated drums and sanitary sludge These may be
found 1n figqure 1 as follows

Trench T-3 - #110

Trench T-4 - #111 1
Trench T-5 - #111 2
Trench T-6 - #111 3
Trench T-7 - #111 4
Trench T-8 - #111 5
Trench T-9 - #111 6
Trench T-10 - #1111 7

Trench T-11 - #111 8

Additionally, two (2) areas (#216 2 and #216 3) were used for spray
irrigation of sewage treatment plant effluent

Also present 1n the vicinity of the 0U2 are six (6) other IHSS
previously designated as Solid Waste Management Units (SWMU) (see
Figure 1)

1) IHSS 121 Original Process Waste Lines - These are
abandoned process effluent from the process areas at the
facility Potential groundwater contaminants are

tetrachloroethylene, trichloroethylene, carbon tetrachloride
radionuclides and nitrates

2) TIHSS 141 Sludge Dispersal Plume ~ This area 1s believed
to have been i1mpacted by wind dispersion of dried sludge from
the Sewage Treatment Plant drying beds

3) IHSS 142 5 Retention Pond B-1 - This pond was believed to

have been contaminated by various wastes containing nitrates
and low level radioactive waste

I = . e 2%
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4) IHSS 165 Triangle Area -~ This area was used from 1966 to
1975 for the storage of drums containing plutonium-
contaminated wastes These wastes have since been removed

5) IHSS 190 Caustic Flow Path - This area was caused by a
sp1ll of caustic wastes near the steam plant (building 443)
Snowmelt 1s believed to have transported potassium hydroxide
(which had been neutralized) to Pond B-1

6) IHSS 192 Chromium Flow Path - This area was caused by the
transport of cooling-tower blowdown, which may have contained
chromium-laden biocides, to Pond B-1

RES will 1install water collection stations at SW59 and SW61 which
are located in IHSS 192 Chromium Flow Path (see figures 2 and 3),
no excavation will take place

Chemical Data Sheets for the various contaminants present may be
found 1n Appendix C
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2 0 BSCOPE OF WORK

As part of the Interim Remedial Action Plan for the Operable Unit
Number 2, RES will design, build and set up at Rocky Flats a water
filtration system which includes the following

1) Collection System - catch basins i1n the field to collect
water and pump 1t to storage tank,

2) Process System - three bag filters and four granular
activated carbon (GAC) units to filter water of assorted
hydrocarbons and chlorohydrocarbons

3) Trailer - housing for process system and office,

4) Electrical System - support for alarms, process system,
collection system and trailer

These will be fabricated and installed during April and May, 1991
(see figure 3 for location and layout)
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3 0 KEY PERSONNEL ASSIGNMENTS

3 1 EG&G PERSONNEL

NAME TITLE EXTENSION
J E Evered E R Director 4934
T C Greengard Remediation Programs Manager 7121
D W Pontius IRA Manager 5536
D Smith E R H&S Officer 5958
J R Majestic H&S Director, Deputy AGM 4707
F J Furman Occupational Health Director 2895
C E Kennedy Manager, Safety & Hygene 4369
G Shearer H&S Area Manager 2755
D M Sassong H&S Liason Officer 5785
L A Doerr Radiation Engineering Rep 5151
B P Fielding Site H&S Coordinator 7098
3 2 RES PERSONNEL

NAME IITLE

Matt Wetzel Project Manager

Gerald Marks H&S Officer

David McClellan Project Engineer

Frank Johnston Project Foreman

The Project Manager will have overall responsibility for
implementation of the site health and safety program

The Health and Safety Officer will be responsible for application
of the site health and safety plan to each task

The Project Engineer wi1ill be responsible for the design and
installation of the treatment system

The Project Foreman will be responsible for on-site personnel
assignments and task completion
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4 0 ONSITE WORKPLANS

The following tasks w1ll be completed on RFP site for the
installation of the O0U2 system These tasks w1ll overlap,
somewhat, but the sequence will be similar to the following

1 Each weir will be installed without excavation (see QA
Addendum) A steel box cover will be bolted to the tops
of each weir to protect and contain the weir A

stainless steel submersible pump will be placed (free
standing) inside

2 The primary influent piping will be connected by using
insert fittings This pipe will be inserted into the
secondary pipe, which 1s also connected using 1insert
fittings All secondary piping will be connected to the
primary using rubber reducing fittings (except at the
collection welrs) The system will periodically be
pressure checked for leakage The discharge pipeline
will be constructed of schedule 80 PVC and pressure
checked Routing through the culvert will require
cribbing with short lengths of channel stock placed
laterally across the culvert to raise the pipelines from
the bottom

3 The pipelines will be heat traced, insulated, and covered
with an aluminum skin secured by screws The insulated
plping will be supported above the ground with timber
cribbing where necessary and anchored with tee posts

4 The surge tank will be placed inside the containment tank
and will be plumbed together The tank will be centered
on the pad and anchored in accordance with Rocky Flats
Plant Standard SC-106 Rev E for Important-Low Hazard
Seismic Loading

5 The trailer will be delivered and centered on a pad built
by RES The long and short sides of the trailer will
be leveled independently, using 4 foot carpenters levels
Cables wi1ll be connected from the trailer to the tie-
downs provided by EG&G, these will be tightened in
accordance with Rocky Flats Plant Standard SC-106, Rev
E for Important-Low Hazard Seismic Loading

6 The portable generator will be placed near the trailer
and connected to 1ts fuel supply (a 500 gallon double
wall steel fuel tank) The fuel tank will be properly
grounded, placement and installation of the tank will be
inspected for approval by EG&G Fire Department
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11

The trailer will be plumbed to the surge tank The
collection and discharge pipelines will be plumbed to the
surge tank and their respective submersible pumps

The weirs, and all remaining piping will be heat traced
insulated and jacketed

The electrician will wire the collection pumps, and heat
tracing to the trailer's breaker panel The breaker
panel will be wired to the generator

Final system 1nspection and check

Acceptance test

. e - L WERT 9y b A ke



‘ 5 0 HAZARD EVALUATION

Installation of the OU2 GAC system will present the following
potential hazards

1) Physio-chemical - Varius organic contaminants (see Table
1) exaist i1n the water at SW59 and SW6l1 in low concentration,
1t 1s anticipated that these contaminants will not pose a
respiratory threat to workers, however, precautions will be
taken to avoid physical contact with these waters

2) Biological Hazards - Bee sting and snakebite may pose a
threat to workers on this site

3) Radiological - Low level may be present 1n surrounding
areas (25 pCi/gm Alpha and 36 pCi/gm Beta have been detected
in the si10ls 1n the area) and i1in the water at SW59 and
SWé1l(Table 1), the immediate site will be sampled by EG&G
prior to work to ensure that significant levels of
radionuclides are not present

4) Construction - typical hazards will 1include electrical
shock, vehicular hazards, crane, and typical hand tool
hazards

1 SITE SPECIFIC ZARDS

1 Low Level Radiation
This project does not involve handling of sagnificantly hagh

levels of radioactive material, but the potential to encounter
radiocactive materials exists from currently unknown sources
Any suspect material (1 e does not belong to RES) should be
treated with the likelihood of containing radioactive material
and should not be handled without written authorization from
EG&G Additionally, any restricted areas should not be
entered for any reason without proper authorization from EG&G
These restricted areas will be posted with proper labeling and
barricaded Items which display yellow media are to be
considered containing radioactive materials and should not be
handled by RES personnel EG&G will provide TLD Badges for
Riedels' personnel to be analyzed monthly as required by EG&G
protocol Riedel employee's will sign a statement for EG&G
to release results of TLD Badges to Riedel In addition EG&G
personnel will make a daily sweep of the area for low level
radiation during installation

2 IHSS/SWMU
This phase of RES operations 1is not within IHSS areas No
SWMUs comprise the selected trailer site but the collection
stations will be placed on a SWMU area, the soil in this area
will not be removed RES personnel 1s directed not to enter
or disturb soil within IHSS/SWMU boundaries

ki oAr




TABLE 1
SURFACE WATER QUALITY
INFLUENT  EFFLUENT

UNITS CONCENTRATION
QOrganics
Vinyl Chloride ug/ 11 NA
Methylene Chloride ug/1 34 NA
Acetone ug/1 99 NA
Carbon Disulfide ug/1 5 S5U
1 1 Dicnioroethene ug/1 127 5U
1 1 Dichloroethane ug/1 6 5U
1 2 Dichloroethene ug/1 10 SU
Carpon Tetrachloride ug/1 249 5U
Trichloroethene ug/1 298 5U
Tetrachioroethene ua/) 235 5U
Dissol/ed Metals
Antimony mg/} 0 0607 NA
Beryliun mg/ 1 0 0052 NA
Iron mg/1 0 3476 NA
Manganese mg/ 1 0 6073 NA
Selenium mg/1 0 0063 NA
Strontiyum mg/ 1 0 8772 NA
Tin mg/1 0 7641 NA
To o1 1~ als
AluTinum mg/1 24 0745 NA
An. monv mg/ 1 0 645 NA
Bar um mg/1 1 5985 NA
Beryliun mg/1 0 0439 NA
Cadmiur mg/1 0 0120 NA
Chromiim mg/1 0 1642 NA
Cobalt mg/ 1 0 1105 NA
Copper mg/1 0 2281 NA
Iron mg/1 155 5478 NA
Lead mg/1 0 1664 NA
Lithium ma/] 0 5859 NA
Manganese mg/ 1 2 8410 NA
Mercury mg/] 0 0019 NA
Molybdenum mg/ 1 0 1426 NA
Nickel mg/ 1 0 1922 NA
Selenium mg/ ] 0 0078 NA
Stront um mg/1 0 9081 NA
Tin mg/] 0 1941 NA
Vanadiun mg/ 1 0 4244 NA
Zinc mg/ ] 1 3159 NA




TABLE 1 (cont )
SURFACE WATER QUALITY

INFLUENT EFFLUENT
UNITS CONCENTRATION

Dissolved Radionuclides

Gross Alpha pCi/1 17 70 NA
Gross Beta pCi/1 33 86 NA
Plutonium 239/240 pCi/1 017 NA
Total Uranium pC1/1 10 17 NA
Total Radionuclides

Gross Alpha pCi/1 632 NA
Gross Beta pCi/1 463 NA
Plutonium 239/240 pCi/1 7 34 NA
Americium 241 pCi1/1 2 96 NA
Total Uranium pCi1/1 13 21 NA

The intluent concentrations are based on flow weighted maximum concentrations
of 903 Pad and Lip Area Seeps (SW 50 51 B2 55 57 58 and 77) SW
53 539 63 64 and Upper South Walnut Creek seeps and surface water
scations (SW 56 60 61 101)

Tne = juent concentration requirements are based upon Applicable or Relevant
ard Appropriate Requirements (ARARs) The U designation following the
er~luent concentrations indicates that the concentration 1s the detection

T1m  ror that constituent
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Noise

Elevated noise levels may be encountered during filter changes
from the purging of air from the vessels A noise survey will
be conducted by RES when the operation begins to determine the
need for hearing protectors Control of noise hazards shall
be 1n accordance with 29 CFR 1910 95 Noise hazard areas
(greater than 85 decibel average continuous, or 140 decibel
impulse) must be appropriately marked and hearing protection
for noise attenuation worn when in the area

Electrical Shock

Electricity 1s provided for operations by EG&G The
filtration system will be properly grounded, with outlets
protected with ground fault interrupters All electrical

cords will be rated for the task involved, and will be
inspected prior to use to i1nsure good working condition

Vehicles

On site speed limits have been established at 5 mph Site
characterastics has developed numerous short visibility areas,
blind spots and a need to reduce dust disturbance (IHSS/SWMU)
which requires slow speeds Seat belts will be worn by all
workers in vehicles

Granular Activated Carbon (GAC)

GAC preferentially removes oxygen from air Warning signs
will be provided to indicate the potential for a low-oxygen
area Warning signs will also be provided indicating that the
access doors to the trailer remain open while servicing the
GAC units

Heat - Ambient Air

During summer months temperatures will range from 70°F to
95°F Crews will maintain proper fluid intake, break in shady
areas, and observe each other for signs of 'Heat Stress '
Hazards and symptoms of heat stress will be discussed 1in
tailgate safety meetings when necessary

Cold - During winter months temperatures could range from 40°F
and below Crews wi1ill watch each other for signs of cold
stress Warm fluids and frequent breaks may be deemed
necessary Hazards and symptoms of cold stress will be
discussed 1n tailgate safety meetings when necessary

Rain - Spring and Summer rains will make for slick surfaces
and an 1ncrease in volumes of water to treat

Snow - Winter snows will make for slick surfaces, reduced
visibility and possible ground blizzard

[ e i - Eroe R g kTR N -
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13

14

15

16

17

18

19

20

Electric Storms - During electric storms crews will remain
indoors or 1n a vehicle until 1t passes All equipment shall
be properly secured and grounded

Lifting/Moving - Proper techniques for lifting shall be used
when changing filters Mechanical devices shall be used
whenever possible

Rough Terrain - Rocky Flats Plant 1s located near the
foothills so terrain has hills, valleys, slopes, ditches etc
Crews shall pay attention while on foot or off road in a
vehicle

Structural Integrity -The trailer should be an enclosed, self
contained unit, stable and will be anchored in accordance with
Rocky Flats Low Importance Siesmic Criterion and for high wind
stability

Remote Area - Areas of Rocky Flats Plant are i1solated and have
poor visibility Crews wi1ll have a portable phone or radio
contact with one another and with RFP Emergency Response (966~
2911)

Heavy Equipment - Some heavy equipment will be used to move
the trailer and plow roads All equipment shall have roll
cages and seat belts Back up alarms shall be on all pieces
of equipment

Materials Handling - All materials shall remain in original
containers 1f possible Proper storage and usage shall be
followed

Storage Flammable Gas/Liquad

Diesel fuel shall remain in proper D O T approved container
or i1n fuel tank on Riedel pickup or 1n properly grounded
double wall storage tank All other fuels will be stored in
approved safety cans 1in approved locations

HazMat Use/Corrosives

Acids used to treat samples shall remain 1in original container
and handled using safe work practices as discussed in RES 29
CFR1910 120 training for hazardous waste site worker
awareness Nitrile or Neoprene gloves will be worn when
handling corrosives MSDS's will be provided on-site for all
chemical products supplied or used on-site by RES

Hand Tools - Hand tools will be inspected weekly and before
each use for wear, jagged edges, split or broken handles and
removed from service 1f defects are found All manufacturers
procedures shall be followed
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21 Power Hand Tools - Power tools shall be inspected weekly and
before each use Any defects the tool 1s to be pulled from
service and tagged for repairs All manufacture's procedures
shall be followed

22 High Pressure Water - Water will be flowing thru pipe and hose
at maximum 50 psi Connections and clamps are to be inspected
daily Spare fittings and hoses will be kept on site should
there be a rupture Additionally, the system will be equipped
with pressure controls and relief (and backup pressure relief)
to protect against overpressurization All exterior piping 1in
doubly contained, all interior piping 1s contained in a bermed
area, the equalization tank i1s contained in a secondary tank
Should a problem arise, any spillage will be contained withan
the secondary piping, tank or within the containment berm, the
spillage will be directed to the tank for treatment for
discharge

23 Wwind

- Rocky Flats being along the front range catches

numerous days of high winds All equipment, trailers, and
pumps shall be anchored as not to be effected by the wind 1In
excessive wind employees shall remain in an anchored trailer
or vehicle During construction, winds in excess of 15mph the
job will shut down

24 Confined Space Entry - Installation of the pipelines within
the culvert under the buffer zone access road will require
entry All procedures will closely follow and comply with
RES' and EG&G's confined space entry program (See Appendix B)

25 Lift Equipment - Installation of the System will require use
of a small crane to off load and locate equipment

26 Ladders - Ladders may be used periodically to inspect the tank
and trailer The ladder will be secured at top and bottom for
slide out and safety harnesses with lifelines attached to the
top of the tank will be used when working on the tank

5 2 ENGINEERING CONTROLS

The engineering controls built into the water treatment system
to minimize risk of exposure include

1

2

Closed system from weirs to discharge

Pressure relief valve to shunt excess water to storage
tank at pressure in excess of 12 psig

Alr auto-release valve for each GAC unit

Cleanup pump on floor under GAC units
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5 Heat, ventilation and air-conditioning unit in the

trailer
6 PVC piping to withstand pressure 1n excess of 100 psi
7 Visual and audible alarm system for overflow or low
volume

8 Backflush and drain GAC units immediately with water
prior to removal

9 All water will be returned to the equalization tank for
treatment for discharge

A deluge shower will be built in the front of the trailer
Workers will be instructed to remove clothing 1mmediately and flush
any body part that comes in contact with the contaminated water
The shower 1s a pressure vessel with built i1n eye wash and drench
hose It w1ll contain solution and be pressurized to not over 90
PSI

5 3 SAFE WORK S

Safe work practices by workers to minimize risk of exposure to
contaminants include

1 Familiaraity with hazards, symptoms of exposure and first
aid for chemical contaminants present in filtration
water, via on-site training

2 Wear PPE of PVC boots, saranex suit, nitrile gloves and
face splash protection when performing work expected to
encounter contaminated water such as sampling, filter
changes, system repair/maintenance

Although contact with contaminated water 1s not anticipated,
workers will be 1informed of the hazards of the contaminants in
compliance with 29 CFR 1910 1200 and 1910 120 MSDS' will be kept
on site as Appendix C to this site safety plan




6 0 GENERAL TRAINING

All personnel who work on this site will complete 40 hours of
classroonm training in handling hazardous waste (0 S H A 1910 120).
This training includes

Regulatory Compliance (OSHA, EPA, DOT)
Toxicology

Flammables

Corrosives and Reactives
Respiratory Protection
Protective Clothing
Noise Stress

Heat/Cold Stress
Ionizing Radiation

Drum Handling

Confined Space
Decontamination
Environmental Monitoring
Site Safety Plans
Medical Surveillance
Contingency Plans

The classroom training 1is followed by three days of on-the-job
training, supervised by experienced personnel Annually all field
employees receive eight hours of refresher training on the above
topics

Additionally, all on-site personnel involved with the operation of
the system will complete a radiation worker training provided by
EG&G

Managers and supervisors receive eight hours of training on safe
management of hazardous sites All training complies with 29 CFR
1910 120 All RES field employees receive 1initial and
recertification training in First Aid and CPR Site specific
training for thas project includes a 24 hour class put on by EG&G
in Radiation Safety and operations

6 TRAINING FOR S IFIC

All employees who are subject to exposure to the organics,
dissolved metals and total metals of the filtered water shall be
informed of the followaing

Specific nature of the operations which could result in
exposure to contaminants

The purpose, proper selection, fitting, use and limitations of
protective equipment applicable to work with contaminated
water




A descraption of the medical surveillance program to evaluate
for effects of exposure

Information concerning the symptoms and adverse health effects
associlated with exposure to the contaminants

Routes of exposure (skin penetration, 1inhalation, and
ingestion)

First Aid for exposure to the contaminants

6 T G GS

Job site tailgate safety meetings shall be conducted by the RES
health and safety officer or the shift foreman at the beginning of
each shift for each job and whenever new employees arrive at the
Job site The meetings discuss the Health and Safety
considerations for that day's activities and outline the protective
equipment necessary Minutes of the meetings will be maintained
Weekly safety meetings will be conducted by the Project Manager
with the aid of one crew member from each shift discussing a site
specific topic of concern




7 0 SITE CONTROL

Access to the site will be controlled by Riedel with assistance
from the EG&G security staff oOnly qualified individuals may enter
the site and perform work on the project, and will require
understanding of this Site Safety Plan (as indicated by signature
on the safety plan) The site 1s visible from the inner east gate
and proper signs will designate areas for safe entry

Zones will be established as defined by the tasks and PPE
requirements outlined in section 8 0 of this plan, details
requarding locations of these zones will be discussed in the
toolbox safety meeting prior to work requiring regulated zone
establishment The 2zones will 1include an exclusion zone,
contamination reduction zone and support 2zone designated by
differing colored banner guard

st -~ N




8 0 PERSONNEL PROTECTIVE EQUIPEMENT

At all times, all workers on site will wear steel-toe shoes and
hard hats When performing tasks presenting a risk for exposure to
contaminants, workers will wear modified level "D" protection (SEE
Table 2) This will include

Hard Hats

Steel-Toe PVC Shoes

Shatter resistant eye goggles or face shield
Nitrile Gloves

Saranex Suit

No changes to the specified levels of protection shall be made
without the approval of the site safety offices and/or the project
manager

Contaminated protective equipment shall not be removed from the
regulated area until 1t has been decontaminated or properly secured
for decontamination elsewhere

Legible and understandable precautionary labels shall be affixed
prominently to containers of contaminated scrap, debris, waste
water and clothing prior to storage on site

No food or beverage shall be present or consumed in the designated
regulated zones Eating or drinking shall be allowed only an
designated areas and only after hand and exposed skin has been
washed

No tobacco products shall be present or used in regulated zones
Cosmetics shall not be applied in the regulated zones

All work on the project will be conducted according to the "Buddy"
system

e Acia iR B .
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PIPELINES

.HEAT TRACE/INSUL

TANK INSTALLATION

TRAILER SETUP

GEN SET INSTALL

TRAILER HOOKUP

WEIR INSULLATION
FINAL WIRING

ACCEPTANCE TEST
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TASK/HAZARD RELATIONSHIP

WITH PPE REQUIREMENTS
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MEDICAL SURVEILLANCE INFORMATION SHEET

. “MPLOYEE NAME TITLE SSN

Operable Unit Phase

Describe the amployees s duties as they relate to the exposures at the =R
remedial project site:

Detail the estimated exposura levels anticipated for this employee ac
this ZR remedial project site:

Descr.ta tre Personal Protactive Equipment (PPE) that this emoloyee .s
antic.cated using at this ER remedial project site

. FIGJRE A-3 Medical Surveillance Information Sheet

ROCKY FLATS PLANT
Ez nronmeacai Restorauon
Swath na Sap ~ Program Plan &
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HAZARDOUS MATERIAL ACCESS LOG

Date Operable Unit

- e > .- bdadadadeded S adadade R N L L L L T Lt addatidindidind

Number Phase Number

List the hazardous materials present in the work area and the

concentrat.ons (Lf available)

PP P Y L TN R T X
D D D AR D G D P R W D B D DD D D D DR D D VD D S G D R D D RS NS U D D P D m A up we

tnter the coded numners f£from be'zw

Names of Time Time
employees of of
entering area aach each

entry | exit

Wwork Activities |[Personal Protec=.
Performed Equipment Used

WORK ACTIVITIES

Sotl sampling placing dirt in contatiners

2 Augering drilling radiologic measursmentcs
3 dalking cross standing on or nesr contaminated
azess
¢ framining excavations
deter sampli=ng
§ Monitor ng wmov 1 of contaminsted matercisl
7 Qther
9 Other
§ Gther
FIGURE A-4 Hazardous
RCCK 7 FLATS PLANT

Eavironmerstas Re toration
S Ltk =acie Proram Plan Y

1y

PROTECTIVE EQUIPMENT

A L Safety BEoots A 2 Qutar Soot Coverinss

3-1 Permeable Coveralls 3 2 Non Permessie cov
€ 1 Disposabls Gloves C 2 Reusable Gloves

D 1 Safety Glasses/Goggles 0 2 Fase “hield

£ 1 Half Face Respirator £ 2 Full sce Re ©

P List type of air purifying cart 2dg 3 o

G Self-Contained Bresthing Apparatus (PD or

B Supplled Air (PD or PP)

I Other

J Other

Yarerial Access Log




9 0 MEDICAL RESPONSE

This 1s a statement of procedures to be followed in the event of a
medical emergency at the site The plan 1is divided into several
separate procedures depending on the severity of the injury It 1is
the responsibility of the Project Manager to judge the severity of
injuries and take appropriate action Basic first aid will be
administered by RES personnel as necessary until medical assistance
1s available All RES personnel are trained in American Red Cross
First Aid and CPR A first aid kit will be kept in the office part
of the trailer

Emergency Accidents

Immediately call for EG&G Response at 966-2911 and give details of
emergency, and exact location

Non-emergency Accidents Requiraing Medical Attention

Anyone i1nvolved 1n an accident resulting in injury requiring non-
emergency medical assistance (1 e , minor cut, sprains, etc ) will
be sent to

Hospital Name Arvada Emergency Clinic

Address 5730 Ward Road, Arvada, Colorado
Phone (303) 422-8090
Directions From east gate at Rocky Flats, go right on

Indiana and proceed south to 64th Ave Turn left, and go to Ward
road Turn right on Ward RAd and go south to 57th Ave Turn left
into clinic

9 1 RECORD KEEPING

The Health and Safety Liaison Officer or SHSC shall retain a copy
of the completed Figure A-3 for each employee in the Confidential
Employee Training and Medical Certification File at the ER remedial
project work site

The Occupational Safety Division will maintain the completed figure
A-4 along with the exposure data gathered during area sampling and
personnel monitoring

These records must be accessible to the employee for review

9 2 MEDICAL SURVEILLANCE

Pre-employment and periodic update medical examinations are
required for persons working with, or those who may be assigned to
work with hazardous waste The medical examination must have been




within a 12-month period prior to on-site activity and repeated
annually Physical examinations are conducted for RES workers by
Tridem Medical Services in Denver, Colorado A fitness for duty
statement for each worker will be kept on site A description of
the RES Medical Monitoring Plan 1s on file in the RES office and on
site in trailer

10 0 DECONTAMINATION

Workers having contact with the contaminated water (via sampling
raw and contaminated water or system maintenance or accidental
exposure) will decontaminate themselves in the deluge shower at the
trailer Workers will wash their hands with water following each
sampling Following an accidental exposure to the skin, workers
will flush their skin with water for fifteen minutes Following an
accidental exposure to the eyes, workers will flush their eyes for
fifteen minutes with water The RES Project Manager will evaluate
the circumstances and extent of any exposure for reporting to EG&G
H/S Manager |

All PPE shall be collected, segregated and properly disposed of
Disposal shall meet all Federal, State, and DOE policies

Tools and equipment shall be properly "deconned" and 1inspected
before removal from site

— e P R e TR Y T A




11 0 COMMUNICATION

The small work area and close proximity of workers will allow face
to face communication among workers A phone wi1ll be located 1in
the office part of the trailer for communication 1n emergencies

If necessary, two way radios will be incorporated where employees
are outside a line of site from each other

General hazard areas (1 e hardhat, eyeprotection, etc ) will be
properly identified and marked with signs advising of danger or
exposure potential

The on-site emergency phone number is 966-2911 This will activate
the fire department and security to any situation

All D O E and Rocky Flats emergency procedures shall be followed

Alarm Device/sound pattern Action to be taken
Evacuation Boat Hailer/1 long Evacuate the controlled
blasts area or move to an area

of safe refuge until
evacuation can be completed

Take Cover Boat Hailer/2 short Move to an area of safe
blasts refuge until
"ALL CLEAR" 1s sounded

1 ST T U

FIRST AID KITS

TYPE LOCATION
50 Item Standard Trailer
10 Item Standard Vehicles

Note All first aid kits shall be approved i1n accordance with 29
CFR 1910 151

FIRE EXTINGUISHERS

IYPE LOCATION
10 # A, B, C Trailer
2 1/2 # A, B C Vehicles

O R —




. EYEWASH/DELUGE SHOWER/HANDWASH STATION

IYPE LOCATION
15 Gallon Portable Eyewash/Shower Traliler

PERSONAL PROTECTIVE EQUIPMENT

TYPE AMOUNT
*Hardhat 3 EA
Saranex 1Cs
*PVC Boots 4 PR
Nitrile Gloves 2 DOZ
Duct Tape 4 ROLL
Splash Shield 2 EA
*Ear Plugs 50 PR
*Safety Glasses 6 PR

Note These 1tems (*) are issued to RES personnel, and RES will
provide additional supplies to employees as necessary, amounts
indicated are in addition to these issued



12 0 MONITORING

EG&G will provide badges for all RES personnel RES employees will
authorize results of the badges to be released to EG&G and RES
During the construction phase a daily sweep of the area will be
conducted by EG&G An air monitoring station will also be near the
area (operated by EG&G) to check for airborne contamination

Ultimately RES personnel will begin to do their own monitoring upon
completion of EG&G Rad safety and operation classes

RES wi1ll make regular observations of the wind direction using such
visual indicators as wind flag To avoid i1inadvertent exposure to
harmful dusts, employees will be warned to remain upwind of all
work areas whenever possible Work will shut down 1f wind speeds
exceed 15 mph Dust suppression by means of spraying the so1l with
water may be necessary when visible dust 1s present

When working in or around confined spaces continuous monitoring
with LEL, and O, meters shall be used as generally required by RES
Class A & B confined space entry In addition a Rad sweep shall
also be conducted to assure worker safety Copies of RES confined
space procedures are in the Appendix A of this plan

During GAC unit service, RES will leave access doors to the trailer
to allow addiquate ventilation




. I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM

PRINT NAME SIGNATURE COMPANY DATE




. I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM

PRINT NAME SIGNATURE COMPANY DATE




. I CERTIFY THAT I HAVE READ AND UNDERSTAND THIS HEALTH AND SAFETY
PLAN FOR THE INSTALLATION OF THE OU2 GAC TREATMENT SYSTEM

PRINT NAME SIGNATURE COMPANY DATE
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HSP FIELD CHANGE

. Ffield Change Number Date Effective

- ©Pen and Ink changes tao be made {(n the HS? to alert the reader o *~h s
change

- Reason for the change to be incorporated inte the HSP

- Teaxt of Change to be incorporatad

ROCKY FLATS PLANT

Eanvironmental Restoration
Health and Safetv Program Plan




HSP FIELD CHANGE

Field Change Number

Review and Approval Signatures

Date Effective

N ————————————

. /

ER Healt and Safety Officer Date
/

ER Proaram Manager Date
/

Director - Environmental Restarat.on Date
/

Healzu and Safsty Liaison Officer Date
/

Occupaticnal Safety Manager Date
/

Directocr - Health and Safety Data

ROCKY FLATS PLANT

Eawvironmeatal Restoration
Health and Safety Program Plan



All personnel ent

RIEDEL ENVIRONMENTAL TECHNOLOGIES INC
CONFINED SPACE ENTRY PROCEDURES
2/8/91
(Rev 5)

This procedure will be followed by all RES personne) entering a confined space for any work tash
Strict adherence wjith this procedure 1s necessary to prevent serious injury or death Failure to follow
this procedure wjll be considered a serious violation of RES safety policy and will result in

disciplinary actio

This procedure 1§ based on guidelines contuned in the NIOSH criteria document Working 1n
Contined Spaces |published December 1979 and meets or exceeds current Federal and State satety

regulations

ring a space must be thoroughlv trained in this procedure  Special emphasis must
ing that personnel can perform rescue operations efficientlv

N¢ person under any circumstances will enter a space containung an explosive or
oxpgen enriched atmosphere or one which has been deliberately inerted (oxvger
deficient) for the purpose of making it safe for hot work

Ddcisions 10 enter a space deemed IDLH (referring to a toxic gas or sapor) will be
mgde in conjunction with the Regional Safety Maniger/Safety professional  As 1
gcheral rule policy will be to avoid entry 1n these condinons  When required an

ry to IDLH or possible IDLH will also wear Level B Note that an 1DL1I
atosphere does not necessarily offer the same immediate hazird as oxygen deticient

or|cxplosive atmospheres

Ay person or persons entering a space of unknown hazard will wear a supplied air
refpirator and retrieval equipment and will be backed up by a rescue person dress J
to(a ssmilar level of protection

[1:]
—rr-

AJI entries 1010 spaces with unknown hazards wiil be supervised by 1 RES managa
campletely familiar with this procedure  This manager will be responsible tor
enfforcing all the provisions contained 1n this procedure

Np matches lighters or any other items capable of producing a spark or flame qre
alfo J www | 12dopa & Mo app © od ad n Fflachl ghts or lantains shall et

bd used 1n or within 25 teet of a contined space containing potentsilly  onturing
flammable vapors or gases

All procedures will be discussed with all involved personnel prior to the untry

Ay deviations from this procedure will require the approy U of the Regional Saters
Manager

Atmosphere

neric terim for gases vapors mists fumes and dusts within a confined space

PRS- SNV S sdnfota: K -




Alﬁnosphere Testing/Air Monitoring

T policy on instruments that
All instruments are to be calibrated or span checked prior to use

Any monitoring will be performed by personnel fanuliwr with equipment
operation

Daily span check records will be maintained in the permanent job file

Cqnfined Space

A [confined space 1s one with one or more of the following traits limited openings
fof entry and exit limited natural ventilation toxsc or oxygen deficient atmospheres

/or areas that are not designed for continuous occupancy Lxamples are storage

tapks underground sumps pipelhines pits trenches tunnels ship holds etc

C

nfined Space Class A

A|confined space that presents extreme immediate hazard conditions to occupants

T

ese would include any one or more of the tollowing oxygen deficiency potenually

flmmable or explosive atmospheres or toxic IDLH atmosphceres Specific parameters

mplude

Oxygen Less than 19 5%

Lower Explosive Limit Greater than 10%
Toxic Atmosphere Greater than IDLM (or possible to exceed)

nfincd Spuce Class B

]
2
3
Pdrsonnel will wear Level B protecuion during entry
C
A

space that has potential for developing adverse health and safety conditions tor

pqrsonnel 1f preventative measures are not taken Specific measurement parimeters

Oxygen 19 5% - 24 9%
LEL Less than 10%
Toxic Greater than PEL burg less than JDLH and Respirator MA(

Personnel will wear Level ¢ protection during entry

C
A

bnfined Space Class C

confined space that has himited hazards such that special modifications ire not

needed for worh procedures Specific. measurement parameters

]
2
3
P

j Oxygen 195 t0 24 9%

LLCL I ess than [0%
Toxic Less than PEL

prsonnel can weir 1 cvel D protecton during entry

use of a combustible gas/oxygen meter and/or a gas specific instrument to ..
mdnstor the atmosphere instde a confined space This definition includes the previous
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Cogll' ined Space Entry Permit

1 A RES form (RET 041) which needs to be filled out prior to any confincd
space entry  Complete use of the form will insure that all health and satety
considerations have been addressed prior to entry This form s signed by il
personnel and acts as a permit for the entry  This form 1s used 1n conjunction
with this procedure to determine spectal precautions necessary for entry

2 I he second side of the form contains a section for recording air momitoring
and equipment calibration data

3 The permit becomes a permanent part of the job file  An example form i
attached

Fajl Protection

Edquipment and procedures utilized to prevent falls while entening and exiting .
copfined space A specific RES procedure titled Fill Protection Procedures March
1989 (Rev 2) 15 to be followed when fall potennals or difficult retrieval conditions

exist
Hét Work

Apy work being performed that presents an ignition or heat source Examples 1re
wglding grinding burning chop saw abrasive disk usage or chipping

Ingrting

] 1 he process of purging the atmosphere of a space with an 1nert gas (onc why h
will not support combustion) to elimnate the potential for fire or explosion
The typical gas used will be esther carbon dioxide or nitrogen Inerting does
not remove the source of flammable vapor (1 ¢ flammable hiquids) but inste.d
removes the oxygen/flammable vapor above the hiquid

A RES procedure titled Tank Inerting Demolition/Repir Procedure (Res L)
1s to be used when inerung procedures are needed

2

3 Personnel are not to enter tanks that have been inerted until the space has beep
purged with fresh air

Intrinsically Safe/Explosion Proof

| Electrical equipment which does not present the potential for electrical spark
and/or which 1s designed and constructed to contain wny fire or explosion
inside the unit prevenung propagation of fire bick into the general
environment This equipment has been certified as safe for use i flammable
atmospheres

All electrical equipment taken into 1 space contuning (or previously
vontaining) tlammable liquids or vapors wiil be rated Cliss | Gioup C & D
at 3 minimum and Class [ Group G at a minimum

o

Isplation

The 1ct of ensuring that the space cannot be accidentally refilled with product with
ptoduce and or re energized electrically or mechanically whiie personnel are inside

e R aon, o




Lﬁckoul

! The act of physicaily locking out electrical hydraulic or pneumatic controls
and/or mechanical linkage to ensure 1solation Typically performed by lock
and key or the physical removal of key components that make 1t impossible
for a system to be restarted while personnel are working on or inside the
system

2 A RES procedure titled Electrical and Mechanical Lockout s to be used
when lockout 1s needed

Nﬂechanlcal Yentllation

1 A method of providing ventilation 1nto a confined spice Typically provided
by electrically powered or air driven blowers From a ventilation engineering
standpoint, air blown into a space 1s the most effective 1n ensuring consistent

dilution inside the space

2 Negative pressure can be provided by placing the blower nside the space
This method can be effective in ensuring that clean air 1s drawn into the
space but is not as effective 1n producing uniform dilution of contanunants

3. Use of continuous mechanical ventilation will be necessary when working
inside Class A or B spaces Ventilation must be provided at the minimum rate
of four (4) air changes per hour

4 Flexible tubing or duct work 15 used to distribute air to all arcas of the space
Ventilation equipment must be bonded and grounded

5 Considerations must be made for deahng with flammable vapors displac~d
from a space  Exhausted gas may have to be ducted to a safe location

tural (Gravity) Ventilation

ntilation provided to a space by non-mechanical means Air moving into 1 spa.c
opening would be considered natural ventilation This 1s not an effective method
f¢r ensuring the safety of personne!l and/or reducing the flimmability potential inside
thhe confined space

aygen Deflclency

pderal safety regulations require that personnel wear air supplied respirators in

Q
An atmosphere where oxygen concentration s less than 19 5% by volume  State and
F
okygen deficient atmospheres

(o

aygen Fnriched

An atmosphere where oxygen concentration 15 greater than 25% by volume Fue and
kplosion potentials are increased greatly

€

Purging

he displacement of the atmosphere inside a space with fresh air or 1n merting gas

P
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Ercrgcncy Retrieval Equipment

| Mechanical hoist equipment designed to raise and lower personnel from a
space This equipment 1s attached ta a tripod or other supporting structure
which are capable of being a support platform for other fall protection
equipment All equipment used for raising or lowering personnel will be rated
for such opcrations by the manufacturer

~

Use of this equipment 1s described in the RES procedure [all Protection
Procedures

R{'scue Person

person dressed to the sume level of protection as the entry person This individual s
sofe function 1s rescue A rescue person will be required for all Class A and B space
emntries

Sypport Person
Alperson who will be stauoned outside a confined space while workers are inside

This person 1s trained 1n confined space procedures  This person does not have other
dyues that will tuke him away from the confined space while workers arc inside

Sdddle Vent

iece of equipment that allows a ventslation duct to be placed in a manhole and still
allow personnel to enter/exit without the duct being removed This allows continuovs
tilation 1nside the space

Unknown Hazard

A [space where the hazard potential 1s unknown Air monitoring from outside the
sphee 1s unable to determine if all areas inside are free of hazard In these cnse
parsonnel will consider the space Class A

Zdro Mechanical State (7MS)

THe point where all power sources that can produce a machine member movemert
have been neutralized  This includes all pneumatic electrical and mechanicnl

components

POTENTIAL HAZARDS

The tollowing represent the general hazards that can be expected 1n the varsetv of confinud
pa ¢ jobdy RFT personnel have or will be exposed to Lach hazard must be assumed untl

proved otherwise

A

B

m ©c N

o

Ingufficient or Enriched Oxygen

Tdxiv dusts mists (umes smoke vapor and gas
Fligmmable and explosive gases hquids vapors nd dusts
Ingdequate access opening tor ¢ntry/cgress

Stdit up of agitators tumblers crushers mixing blades screw ~onyeyvors saws (¢

e i ot e el

e
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Apalanche of materials or falling objects

Obening of feed lines which introduce corrosives heated or gaseous substances such
ag steam water blast furnace gas or other substances hazardous 10 health

Ejectrical shock or electrocution from plug-m hights tools or other portable
equipment

Tgmperature extremes
Pfessurized lines vontaining hydraulic vil gas or other fluids
Ifadequate illumination

Dﬁsnnce of work area from exit and obstacles in between

v PRE-ENTRY PROCEDURES SUMMARY

A\

Con pic= n10

Cpnfined Space Classification

Spcusfic requirements for entry into confined spaces will be based on the pace
chssification These requirements are summarized on a one page summary form An

next to each sub item means that specific item 1s a requirement An O next to
the item means that 1t 1s an option based on the specifics of that entrv  The RES
Rigion i Safety Manager has the responsibility for determining what optional items
Il be required on the project

nfined Space Entry Permit System

n Entry Permut shall be completed prior to entry into iny confined pic  This
pérmit shall be available at the work site location of the confined spice and shall be
dated and vahd for one shift only

I The RLS entry permit (RET Q41) 1s required for 1ll entries

o All questions on the form must be filled out Pay close attention to wdentif ving
the correct classification of the space

3 When answering the questions on side 1 of the permit the goal 15 to have 1

yes answer to each question In some cases a n/a isappropriate and would
indicate that the specific item does not apply to the situation  Use caution
when deciding that the 1tem 1s n/a

4 Special attention must be directed to any question where the answer 1s no
A no answer may ndicate that adequate precautions have not been tahen or
that a hazard possibly continues to exist Entry will not be made until all no
conditions have been corrected

S 1he Entry permit cannot be completed until all testing and sampling has been
accomplished This means that it must be filled out at the site under 1ctuai
working conditions




w

The project Safety Officer as named on the entry permit shall cvaluate
plan and implement the procedures necessary 10 safcguard the personnef
assigned to the job He/she has responsibslity to evaluate/approve any na
or no answers on the permit

rk Space History

Effforts should be made to determine the present and previous products contained n
thk confined space This information should be hsted on the permit form

In

1

tinl Atmosphere Testing

Prior to entry all spaces will be imtially tested for flammable vapors and
oxygen deticiency, plus toxic vapor or gases (based on the potential for tovic
being present)

The person assigned the task of monitoring shall know the proper procedurc
for calibration and operauion of all sampling equipment

CGls will be span checked prior 10 entry to ensure proper operation and wiil
be calibrated if needed CGls will not be used for certif ying an ares safe
for entry f a span check has not been made

Oxygen meters used to confirm the completeness of nerting will be tested
with a 100% imert gas atmosphere to ensure that the meter will 1ead 0°
oxygen

When monitoring measurements will be made from top to bottom and in all
remote sections of the space It may be necessary to cnter the space to test
remote locations In these situations personnel will be dressed 1n Level B PPE
and will have rescue personnel available who are 1lso dressed to the same
level of PPE

ls#)lat!on/Lockout/Zem Mechanical State

Before entering anv contined space personnel will take sufficient steps to ensure rhat
itf1s impossible for toxic contaminants or potenually hazardous products to re ntur

a Bpace or hazardous situations to develop while personnel are inside

Electrical Isolation/Lockout

a Shall be achieved by locking circuit breakers and/or disconnecting the
ON position level with a key type padlock

b Ideally the key is to remain with the peison working inside he
confined space If more than one person is inside the contined space
each person shall place his/her own lock on the electrical disconnect
In some c1ses 1t may be more “easible for one supervisor to have the
lock tor an enuire trade group with the understanding that thiy
supervisor 15 responsible for insuring all individuals have safenn

accounted for before removing the lock

PEFINE x4 <2t anie
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Mechanical/Pneumatic Isolation

a Isolation of all moving parts shall be achieved by disconnecung or
capping any linkage valves drive belts shafts water/steam lines
chaining controls or systems which enter feed or impact in the
confined space

b Equipment with moving mechanical parts shall be blocked so that there
can be no accidental movement

c Pneumatic and hydraulic lines will be bled to remove any remaining
pressure to remove possibility of equipment movement

Ceneral Guidelines

a Make certain that you can t accidentally re-energize a system :e that
there are not any additional run buttons that you might have missed

b Try all operator switches 1n all control posttions

¢ Before using voltage tester on unknown system try it on a known
energy source

d Check circusts on the load side after they have been disconnected

e After performing voltage check, recheck tester on a known source

f Discharge any electrical or mechanical component that ¢in contam

potential energy

While performing work on at non RET location it 1s not always possible to
hasve total control over a Lhent s property When there 1s question about the
adequacy of isolaion RET job managers are required to contact the
RES/RLT Safety Coordinator/Manager to ensure that adequate steps are beirg

taken

rging and Yentilation

Prior to entry mechanical ventilation will be instiated for Class A and B
spaces to reduce or maintain flammable vapor levels 1o 10% LEL or less

Venulation will be continuous n Class A/B spaces Note that ventilation is
not always sufficient to ensure that toxic environments are rendered <ate
(below PEL or IDLH concentrations)

Note that this ventilation wsll discharge contiminants outstde the space and
will therefore present exposure potentials to outside personnel This discharge
may also present fire or explosion hazards outside the space

Clectrical fans will not be placed inside a space that contains flammable
\apors

When entering manholes or other small openngs asaddic vent will be utihzed
if the duct work will interfere with entry/egress An alternative is to use
flexible poly tubing which van be easily compressed which will ilow passage
vithout remosal s o

— B



Conspace pro

Conspa ¢ pro

category C if eye/shin irntating mists chemxcals vapors or dusts dare
present

b All respirators shall be NIOSH/MSHA approved devices and shall be
fitted and maintamed n accordance with the RET Respiratory
Protection policy

¢ All persons wearing respirators n a confined spacc and rescuc
personncl shall have attended a respiratory training program on the
specific respiratory equipment they dre wedring

Body Protection
All worhers entering a confined space shall wear full coverage work clothes

sufficient to protect the wearer against known or suspected toxic or irritatng
materials Specific type of suit material will be described in the permit

Hearing Protection

Many aumes reverberation or ventilation systems result in increased noise
levels 1n confined spaccs Hearing protection shall be uscd when noise
levels and exposure times exceed those 1n 29 CFR 1910 95 or Stite standards

All workers shall wear a hard hat




Ventilator air intakes shall be located so they will not pickup exhaust gases
from vehicles heaters furnaces or adjacent operations capable of generating
airborne contaminants

Duct work should be placed so that there are unnecessary bends are
ehminated One 90 degree bend can reduce the output to 70% of rated
capacity two 90 degree bends to 50% three bends to 33% etc

Sa?‘ ety Equipment

THe following equipment requirements are to be considered mimmum ind must be

pr
1

bvided prior to start up and initial entry of the individual

Oxygen and Combustible Gas indicators calibrauon Kit and response chart
appropriate to test for and interpret the flammable atmosphere

Photo Tonizing Detector Detector tubes as appropriate to determine toxic
content of atmosphere

Mechanical ventilation equipment 1e blowers compressor hoses ind auxihary
cquipment as designated for the confined space

Resprratory /Face protection

a The exact level and type shall be determined by the regional health
and safety officer based upon the condiuons and test results of the
confined space and the work activity performed Tull face protection
1e full face respirator (category A/B) or full-face plexiglass shield for
category C 1f eye/skin srritating mists chemicals, vapors or dusts are

present

b All respirators shall be NIOSH/MSHA approved devices and shall be
fitted and maintamed 1n accordance with the RET Respiraton

Protection policy

" All persons wearing respirators tn 3 confined space and rescu
personnel shall have attended a respiratory tramnng program on the
specific respiratory equipment they are wearing

Body Protection
All workers entering a confined space shall wear full coverage work clothes

sufficient to protect the wearer aganst known or suspected tox:c or srritating
matersals Specific type of suit materal will be described in the permat

Hearing Protection

Many times reverberation or ventilation systems result in increased noise
levels 1n contined spaces Hearing protection shall be used when noise
levels and exposure times exceed those in 29 CFR 1910 95 or State standards

All wourkers shall wear a hard hat
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Rescue Equipment

The specific type and degree of rescue equpment will depend upon the nature
of the confined space with regard to access/egress This decision would take
into account the exact manner in which the individual could be feasibly
extracted 1e by the wrists waist straight up and the accompanying stramn to
the persons body

8
a
b
c
d
Training

A body harness/belt 1s required when an employce ss working 1n an
area that, for purposes of rescue 18 considered restricted and when any
failure of ventilation could allow the bwild-up of toxic or explosive
gases within the time necessary to vacate the area

A body harness 1s required for any vertical entry A belt will usually
be satisfactory for horizonal entry

If the worker 1n the confined space 1s required to wear a harness the
rescue/stand by person shall also have a safety harness and air supplied
respirator immedaately avaslable

Additional rescue equipment such as tripod bloch and tachle hfelines
shall be available set-up and in working order if needed to remove
a worker from a confined space This equipment must be capable of
being hand operated

Every person who may work 1n confined spaces or be tasked with providing
support for confined space jobs shall have training 1n the hazards and correct
procedures before 1nitial entry into confined space

Training shall consist of the following topics

— Kt = D00 O OO O

Respirator training

Confined space hazard recogmition

Use of ventilation equipment
atmospheric sampling and testing devices
use of all rescue and support equipment
Emergency rescue procedures-practice
loch out tag out procedures

required personal protective equipment
communication system

CPR/First Aid
explanation of the RET Confined Space Procedure
explanation of contingency plan

o ek s kS B e g -k
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OCFDURES OVERVIEW

a confined space shall be made only when a mimimum of | person s available
handle commumcation support equipment and t0 provide assistance or emergenc)

S|+rport person

All space entries require a standby person ussigned to the project  This
person § duties include maintainang communscation and providing nccessary
assistance to workers inside

This individual s pnmary responsibilities with Class A and B spaces are the
mitiation of rescue procedures (although this person will gever go inside the
space)

Support persons cannot leave a Class A or B space for anv rcason

Class A and B spaces require that at least two other personncl are :n the
immediate are in the immediate area and can be summoned without the
standby person having to leave the arca

Class C spaces only require that the person keep a gencral watch on those
mside Communication 1s esther direct verbal or indirect/direct visual

Person

Class A Spaces

Require that the rescue person be dressed to the same level of protection as
the workers he s assigned to He must be on station at the opening to the
space in direct line of sight with those 1nside This person wall be on station
the entire tume that operations are being conducted

Class B Spaces

Rescue person not needed

Class C Spaces

Rescue person not needed

Lntry intd
outside 10
aid as necgssary
A
1
2
3
4
5
B Rescue
1
2]
3
C

Conspnce pro

Continuous Atmosphere Monitoring

(W)

It 1s recognized that the condstion in some spaccs may change over time
Inital testing may under estimate hazards in these situations

Continuous monitoring of flammable oxygen and/or toxics will be necessarv
where conditions could possibly change over a short period of time  Examples
are welding or cutting 1nside a tank some cleaning operations accidental

release of product into the space, etc
Once ventilation 1s started periodic checks should be made of the surrounding

area to jnsure that contaminated air 1s exhausted in a location that creqtes no
hazard 1o pcople or equipment

1]




Remove personnel from the area if momitoring demonstrates that venulation
15 not sufficient (0 maintasn the atmosphers below 10% J FL

Chntinuous Ventilation

Shail be maintained n Class A/B spaces Not needed (n Class C if there 1s
no possibility of contaminant generation while personnct are 1aside

2 Local exhaust ventilation shall be provided when mechamcal ventlation ss not
capable of preventing a point source contamsnant from producing unacceptable
high concentrations in the ambient atmosphere  Example spreading a
flammable solvent on a surface inside a tank

Lighting

1 All portable lights shall be intrinsically safe/explosion proof when working
in potentially flammable atmospheres

2 Heavy duty flexible cords will be used with good insulation and connectors
No splices are permitted Cracked or worn tnsulation shall be replaced

3 Lighting shall not be suspended by cords unless specifically designed for it

4 All lights and plug assemblies should be cheched with a volt/ground meter

prior to use in confined space
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RIEDEL ENVIRONMENTAL SERVICES, INC
CHECK LIST OF CONSIDERATIONS FOR ENTRY,
WORKING IN AND EXITING CONFINED SPACES

RES Confincd Atea Entry Permit

Initial Atmosphefic Testing for Combustibles & Oxygen

Contnuous Air Nfonitoring

Pre entry Briefing of Personnel

Pre-entry Space Preparation

Isolate/lockout
Purge and cont

Iuetrical & mechanscal
uous ventilation

Requirements fpr special equipment/tools

Entry procedures

Initial written plan with job objectives

Support person

n station

Rescue person qtation (dressed to respond)

Safety Equipmen
Head protection

and clothing

Hearing protectjon (>85dBA)

Hand protectior

(depending on contaminant)

Foot protection{(depending on contaminant)
Body protection| (depending on contaminant)
Respiratory profection

Safety belts with

hife Lines

1 1fe lines harnpss retrieval pulley

(vertical cntry)

Rescue procedurﬂs developed

Record heeping (pquipment calibration permats)

- - - -

x = ndicates reqt

Q = 1ndicated de
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rement

rnunation by RES Safety Protessional
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CONTINED SPACE ENIRY PERNIY

ENVIRCNMENTAL SERVICEY INC
ENTRY CHECKLIST Page ot Pages
E ﬁ---ﬁ--------q P P PP T GED Gy T e G S T W R - = ‘o' "u“‘!‘ SO0 GV U G WP Y ot am G Sp s 04 S 4 A 40 &e En 80 AP T O B we
‘ut:uox I e e e e e e e
SIFICATION OF COJFII!D SPACE
) CLASS €5 »19 §% 0, <10X LEL <TLV
¢ ) CLASS B: >19 X 0p <10% LEL »>TLV <IDLH <MAC
( ) CLASS A <19 4% 0,, »10X% LEL, >I0LH >HAC
CHEMICAL CONTAMINANTS: ___ _ . __ mmee  emmemmmae e trmmee cmee- e cccem—— _—
DESCRIPTION OF WORK o . . .. e ot o e e e e o e e o e e e e e e e e m
NUNBER OF PEOPLE REQYUIRED ON PROJECY  _____ e —————
TINE ISSUED  ______ i I VALID UNTIL
PERRIT 1S VOID AY YNJ END OF THE WORK SHIFT ON WNICH 1S5 1Y ISSUED YES NO N/A

Vere hazards
of crew?

teating

and emergency procedures explained to all members

ALl chemical and gas

delivery

lines are disconnected snd/or capped?

Sty lect fcatl m¢

to 2ero0 énergy stoate

chesnicel
(ZES)1?

pneumestic power sources have been reduced

Controls to all power

sources

are tocked and tagged out?

Honitoring equipment

has been calibroeted/span checkad?

Combustible gas vapen

s are lees then 10X LEL?

Oxygen concentration

is greatar than 19 3%

Toxic gas/vapor concdntretions are less than IDLH?




DIRECT READING INSTRUMENT CALIBRATION
IHSTRUMENT LEL SPAN LEL H2S SPAN Has CO SPAN el ] OXY SPAN QoxY
r USED CONC ACTUAL CONC ACTUAL CONC ACTUAL CONC ACTUAL
P .‘
AIR MONITORING DATA
INSTRUMENT CONTAMINANT MEASURED INSTRUMENT CONTAMINANT MEASURED
TIME USED (LEL 02 EIC) LEVEL TIME USED (LEL 02 ETC) LEVEL
PROJECT EQUIPMENT REQUIREMENTS
Personnel Protettive Equipment lrator
Outer Siit  Type SCBA
Chemlca) Boots Supplled Alr with 5-minute Egress
Outer Gloves Type Grade D Alr Cylinders




DIRECT READING INSTRUMENT CALIBRATION

INSTRUMENT LEL SPAN LE H2S SPAN H2s €O SPAN co OXY SPAN oxY
' USED CONC ACTUAL CONC ACTUAL COKC ACTUAL CONC ACTUAL |
AIR HONITORING DAYA
INSTRUMENT “ CONTAMINANT MEASURED INSTRUMENT CONTAMINANT MEASURED
TimE USED (LEL 02 EIC) LEVEL TIME USED (LEL 02 EIC) LEVEL

Quter Sy

Outer G

it

oves Type

PROJECT EQUIPMENT REQUIREMENTS

Personnel Protettive Equipment

Type

Chemlcer Boots

et o

lrgtor

SCBA

D

Supplled Alr with 5-minute Egress

Grade D Alr Cylinders

w
|

i
i
\
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UNION CARBIDE CORPORATION
CARBON PRODUCTS DIVISION

MATERIAL SAFETY DATA SHEETW”“

(Essentially similar to Form OSHA-20)

SECTION I

Manufacturer s Name ‘Emergency Telephone No
UNION CARBIDE CORPORATION, Carbon Products Div | (304) 744-3487 (Day or Night)

Address (Number Street City State and ZIP Code)
270 Park Avenue New York New York 10017

Product Trade N d S
ACTIVATED CARBON 5gofum§:1:"af F&?ﬁ:s

SECTION Il - HAZARDOUS INGREDIENTS

MATERIAL * TLV ¥ MATERTIAL % TLV

None as defined by United

States Department of Labor

29 CFR 1915 1916 1917

* Current American Conference of Governmental Industrial Hygienist Limits

SECTION Il PHYSICAL DATA
BOILING POINT ( F ) N/A SPECIFIC GRAVIT\ (O 1) 09
VAPOR PRESSURE (mm Hg ) N/A :snvcgmn\éo(:?ﬂw N/A
VAPOR DENSITY (AIR=1) N/A (EVAPORATION m:'ll”t N/A
SOLUBILITY IN WATER None

APPEARANCE AND ODOR Black odorless granules

SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used) N/A l'unm.u LIMITS Lel = N/A Uel = V/A
EXTINGUISHING MEDIA Water foam CO, dry chemcals
SPECIAL FIRE FIGHTING PROCEDURES N/A - - . ~

UNUSUAL FIRE AND EXPLOSION HAZAROS

Fire and explosive h

protective measures taken -

Continued on reverse side




SECTIONV HEALTH HAZARD DATA

10 mg/m3 (ACGIH limit for nuasance dusts)

EFFECTS OF OVEREXPOSURE

Inhalation of activated carbon dust may cause temporary respiratory irritation and
discomfort Potential hazard of adsorbed materials on used activated carbon should
be—rdentrfreds

T
THRESHOLO LIM T VALUE

EMERGENCY AND FIRST AID PROCEDURES

N/A

SECTION VI REACTIVITY DATA

STABILITY UNSTABLE CONDITIONS TO AVOID N/A
STABLE X

INCOMPATABILITY (Matenals to avoid) N / A
HAZARDOUS DECOMPOSITION PRODUCTS

N/A

CONDITIONS TO AVOID
HAZARDOUS MAY OCCUR N/A
POLYMERIZATION
WILL NOT OCCUR X

SECTION VII  SPILL OR LEAK PROCEDURES

STERPS TO 8E TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Follow good housekeeping practices

STE DISPOS METHOD
v1')?.spose of in approved landfill, recognizing the potentially hazardous nature

of adsorbed materials

SECTION VIIl SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION [Specify type
For above TLV dust cérqcefl{t“f%élon wear NIOSH-approved respirator

VENTILATION LGCAL EXHAUST. N/A Special N/A
MECHANICAL, (G )
Maintain L/xset""fével below TLV |Other None
PROTECTIVE GLOVES Recommended EYE PROTECTION Safety giasses or goggles

OTHER PROTECTIVE EQUIPMENT
N/A

SECTION IX SPECIAL PRECAUTIONS

PRECAUTIONS TO BE TAKEN IN H-ANOLING AND STORING P
Do not enter vessel containing activated carbon without adequate breat

i

T g e

o -

Closed vessels may be low in oxygen level due to adsorbing characteristics of acti-~

OTHER PRECAUTIONS e s aas e -
vated carbon New activated carbon - store in closed containers indefinitely Out-|
& o
side storage keep on pallets and under tarpaulins to Keep container dry Do not
breathe dust

0379-1
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OILS. FUEL 1-D 000

Dicsel od (ight) Oily hquid Ycllow brown Luby or fuct and wl ¢

Floats on water

Stop discharee 1t possible

Cill fire department

Avoid contact with hqud

Isolate mnd remove disch ¢ ed material

Noufy local health and pollution control aencres

R R R

Combustible

Launguish with drs chanucht 5 mm or carbon dioade
Water may be meftective on

Cool exposed containers with water

NP A T ™ B g N e ‘V"‘N‘ e "t 2 o

Fire

CALL FOP MEDICAL AID

LIQUID

Imtating to shin and cves

Harmful if swallowed

Rumove contmunited dothin ind  hoes

Flush ffectcd reas wath plonty of water

TF IN EYLES hold cvdhids op nand e hwatheplonty cvwan e

JTF SWALLOWLD ind victim i CONSCIOUS hosy vactim dnisah water
or mnlh

DO NOT INDUCE VOMITINC

Xposure

D ngerous (o squstse Jite i hugh concentrsty ns

V\,ater 1 oulin to shoredine

My Ix danserous if il cntors wter intihes

PO”utlon oty Do e adth ind wld b o 1l

AT O L R R TR T RS R AR UL 8

foaam R aWop PV g . g P P oy Pgrhy iy i Va0
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MATERIAL SAFE™( DATA SHEE”

Ty == L *¢c~ Mani Fact aTer
. Jenem et &« T Bersce % Supply Lige:¢ Axr Corpc-etion
11 & Zurr Street One Emba-~e-oderc (erter
Den =7 lerade 302038 Rem "Tarcsern (A 9y 1
Dot B I-T003 ags) THEE-3% D

Frr vcT Supp 18d Perorstaitsted Ireatring Mar
S¢io0 To RIFDEL EMJISIME "4t SFFT7ESR
535N EAZT 5A3TH AVE SUITE F
COMMERFE CI1Ty¢ 0O 22022

SECTION 7

SEZ.u T gME Rercelt tite d 1e= Z DATE 2/ ¢ 85
Rresttaing AT
5 it = "Gm Tage E testlaing Arr
=L ms Le-Ne DET QA APD AR Nen Y‘amm~t r (g
JHEr T oar FamiIlL/¢ Ga DL~ "D MUMRER UNY 2

— - ———— S e o

. e ———— - —— —

— ——— - —— <o o —

SECTION I - HAZARDOD IE NGREDIFNTS

- - T S T i Ve Dt s -

e o e o -

———— — ————— — T At Vo — - n TS e o — -

. iCre

SECTICN 111 - PH/7aTL Al DAl

—— e om0 oy e (e et - -

—— s ———— - - — e ]

B oM 2CINT -I0OF
T340 T TEPSRITY AT BOILING RPCIMT N A
TS TZ"3 RE N s

~~ "E- 4 0 &8
C] T N WATEP Sl3gtt
3FPF F P: 717 1 00

AR ~LAP W F aND ODCP Colorles and QOdorle N

——— e s e o - —— ot oo - -—

FLT O ) - F 3 % LAF LR 7 ksIsRD T

—— - P . e s s . v—s o — - —

1))

—— o — — - — -

FLASH R0 NT /Methcd U_eg) Ncne — Monf anmab'e

Spa=ve™ T . MITE LEL 4] LEL O

7T S ING MEDIA None

SRE 1My FIFPE  FIGHTING PROZEDURES Remg se  from direct teat v open
Lt gpe  r- seep ctocl wrth water #Fog

- ——— = — — —— " — ¢ " S0 G e e ? e e G b e S e T St o — -

SELTION 2 - HEALTH HATARD DATA
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SE T.0Of v1 — REACTIVIT( DATA

—— —

i e s e s e — — ——— o —

STHG!L - Stable
O 7 L= T0 ~\0O1D None
MeZa%L JL s ﬁC'YﬂERleTIQH Will not occu-

——— v o e g S

———— ———— o " — - —

v — — -

SECTION ¥:1 = SPLL OR LZAK PPJ DJPE=

- ot —

5T—ES —~ BE TAKEN IN CASE MATEFTAL 12 RE| EASED OR SPILLCD Leal s uvall
ds_. tpate Tepidly and havmlese ly to atmosy here
Wi 3T NIckOEAL METAOD Vent to atmosghe~r n ofen arvea FPemove o’.e

_-— —— -

— v

ECT OM 771 - BFECIAL PFOTELT Of JNFORMAT ON

-~ - — e —— o

I uy

———— ——— — - - =

More

5T-&4 _ "ELMMENDATIOMC Dec not drep culinder Wer; val e prove * n

Ca T jace e¢cept when us nge Stere swosu Ffrom tavect heat ¢cr npen
L are Fefer to (GA-FI S.fe Hardlang ¢ Ccmp es et Ga e ¢~ 2C4A

1917 Cybnerr H
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SELTION X - SPECIAL PRETAUTIONS
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May be used to comply wath Occupauonal Safety and Heatth Admun sicauon
OSHA < Hazard Commurucaton Standard, (Non-Mandatory Form)
<9 CFR 1910 1200 Standard must be Form Approved
nsutted for specfic requirements. OMB No 1218-0072
‘NTITY As Used on Label and Note: Blank speces ere not penvutied. & any kem & not apphcable, or
¢ > 0 ALCONOX nhmnmbzawhduanuuunuunnumhdnwmu
section |
Manufacturer s Namo Emergency Telephone Number
ALCONOX, INC (212) 473-1300
Address (Number Stoet, City State, and ZIP Code) Telephone Number for nfonmaton
215 PARK AVENUE SOUTH (212) 473-1300
Oate Prepared
NEW YORK, N ¥ 10003 JULY 1, 1987
Signature of Preparer (opoone)
Section Il — Hazardous Ingredientsfidentity [nformation
Other Umas
Hazardous Components (Specific Chemical tdentity: Common Name(s)) OSHA PEL ACGHH TLV Recommended % (optonal)

THERE ARE NO INGREDI
OSHA STANDARD 29 CFR 1910 SUBPART Z.

. i

Section (Il — Physical/Chemical Characteristics

Bofling Polat i Specific Gravity (H0 « 1) -
N A ; N_A
Vapor Pressure (mm Hg.) Melting Point - - -~
NeA, | — N.A.
Vapor Densty (AIR = 1) Evaporation Rate ~ -
N A (Butyt Acetste « 1) N A,
Solubility in Water
APPRECIABLE JMBMM
Appearance and Qdor
Section (V — Fire and Explosion Hazard Data - e e
Rash Pout (Method Used) - . _ | Ramawble Unis 1=} (=1
NONE - T~ | ~N.A - "N™A.
Exungushing Media —-—

WATER, MSM/ £ARTH
Special Fire Fighiing Procedures
FOR_FIRES TNV THIS MAT
.w PROTECTIVE EQUIPMENT AND SELF CONTAINED B BARAJ:US___
Fir
o and NONE

(Reproduce locally) OSHA 17¢ Sept 1985




Sabday Unstable Corsidions 10 Avoid
NONE

Stable

XX

AVOID STRONG ACIDS
Hazardous Decompastion or Byproducts

Incompatibliity (Materials to Avokd)

MAY
Hazardous May Occur Conditons to Avold
Polymenzation NONE
Wit Nt Occur

* XX

Section Vi — Health Hazard Data
inhalation? ingestion?

Route(s) of Entry” YES Skin? NO YES

Hazards (Acute and Chronks)
- : INHALATION QF POWDER MAY PROVE LOCALLY IRRITATING TQ
MUCOUS MEMBRANES __ INGESTION MAY CAUSE DISCOMPFORT

AND/OR DIARRHEA
Carcinogerucrty NTP? ARG Monagraphs? QSHA Reguiated?
NO NO NO
of
Swgns and Symplorms of PO EXPOSURE MAY TRRITATE MOCOUS MEMBRANES .

MAY CAUSE SNEEZING

e A oratod by Exposws  RESPIRATORY CONDITIONS MAY BE

and First Aid Procedures
EYES-FLUSH WITH F

INGESTION-DRINK LARGE QU&NTITIES OF WA GET, RI
Sectiorr Vil — Precautions for Safe Handling and Use R

Be Taken in Case Materisl (s Released or Spilled
e - - MATERIAL FOAMS PROFUSELY, SHOVEL AND RFCOVER
AS MUCH AS POSSIBLE, RINSE REMATNDTR IO SFYER

- MATERIAL IS oowmmm

Pracatars & G Tken b Hancing and St STORE IN A DRY AREA TO PREVENT CAKING

Other

Protective Gioves Eye Protection
USEFUL-NOT REOUTRED USEFUL~NOT REQUIRED
Othec Protectve Clottung o Equpment
._ NOT REQUIRED
okHygonc Practces NO SPECIAL PRACTICES REQUIRED

Pege 2 USG O ves-L9l 529/43TTS



CHRIS
Topaic ACLIZTONE

QOVERVIEW
Material name
. ACETONE
~0mmon synan/mns
Mimethyl ketone
Eronanone
~~F opanone
~haracterist.ce
Watery li uwiad Culorless Sweet odus
Floats and 71 es with water Flammable 1 1tating vapor i=
produced
Znergency actions
~tay upwid and use vwater spray to rnouch dovwn vapor
snut o1rf 1anition sources and call fi1 & depastment heep
~C )7 AdaVv
-t o Jischarge 1t possibie
Z-0lat- and remove discharged mate:i1a.
A o.d zontact with liguid and vapo:
qot_../, lucal nealth and pollution cortrcl aagerncies

=

T_AMMAELLZ
flacnbacl along vapor trail may occur
Tacer na < plecde 11 1anited 1n 3n er —i,oZed ai=-a
t.i1gaagc Wit dry cnemical ascohus 1o r zaibor
Joou lae
dat=r mav pe i1neffective o>n fare
. “u-l e poczed zontainers waith wate

posure

Lo FJ= ME_L"CalL AID

v L7

i i1ta irz to =~vege noze and throuat

. 1irhai=n nway cauce Jifricult t t oL 1 =z £

~-LNZClhusneICo

il e “ I =1 =l

1 oreuthe 1d =2 3toosped glve & tol - -t t e
+ b ea "L ¢ .o ditticult give uiy (e
widL

L1ty o1rd u wjes
ot 1rr.t= 1n3 to srain
If N CYES hold eyelias open and t.a.r 41 3 o1 1ty 02X
w Lt
Atews PIosl 4 N
.angel ous tu agquatic lite i1n hiah zuro~1C at.our o
- e d=z -~ us 1f 1t ~atei1s wate -t -
~ .7 locair 1”alth and pollution cort 1 sx.1cials
i Tley -fw a4 2rz wf nesacby water intahkes
Z.T0IZZ2 Toe ¢ =uhHARODE
weU® W4 r -1t h1r h flammabilaty Disees . ara Llulh
REL
e
-3c
T 1 AL LDE=z1w $aT70ONE
. -« LOMEPATLL..—- lags etune
Ta mu-a CHuo TTTH(3)
{ UYd decianatac 3 1/17090

ar F.2amable liaguid
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CHRIS
Topic ACETONE

DOT id no 10906
CAS regaistry no 67-64-1
\ OBSERVABLE CHARACTERISTICS
Physical state Liquad
Color Colorless
Odor Sweetaish pleasant resembling that of mint or fruit
\ pungent sharp penetrating residual Kketonic pleasant
\ non-residual
HEALTH HAZARDS
Personal protective equipment 0Organic vapor canister or
air-supplied mask synthetic rubber gloves chemical safety
goggles or face splash shield
Symptoms following exposure INHALATION vapor irritating
to eyes and mucous membranes acte as an anesthetic in very
high concentiations INBESTION 1low order of toxicity but
very iri1itating to mucous membranes SKIN prolonged
excessive contact causes defatting of the skin possably
leading to dermatitas
Treatment of @<¢posure INHALATION 1f victim is overcome
remove to fresh aii and call a physician administer
artificial respairation if breathing 1s irregular or
stopped INGEZTION 2f vaictaim has swallowed large amounts
and 1e conscious and not having convulzions induce
vomiting and get medical help promptly no specific
antidote knuwn SKIN wash well with water EYES flush
wilh water inmediately for at least 15 min Consult a
prysician
. Threshold li11t value 750 ppm
She~t term .rhaiation limits 1000 ppm for 30 wmin
Toxicaty by ingestion Grade 1 LD(50) = S to 15 g/kg t(dog)
Late toxacaity Not pertinent
Vapor {(gas) irratant characteristaics If present in high
concent at.ons vapors cause moderate arratation of the
—~yes or respiratory system Effect i1s temporary
Liyuad or soiad 1irraitant characteristics No appreciable
hazard P actically harmless to the skin because it is very
volatile and «vaporcates quickly from the skin
TJdor tlreshold 1100 pgn
IDLA value 2000 ppm
FIRE HAZARDS
Flazh point 4 dJdeqrwes F O C @ degrees F C C
Fiammable limits in air 2 6/-12 8/
Fire extinguiching aadents Alcohol foam dry chemical
Carbon diu 1i1de
Fire e<tinaui.hing agents NAGT to be used Water in straaght
hose st eam w#1:1 scatter and spread faire and should not be
Jsed
Specral hazaras 1t cumbustion praducts Not pertinent
Behavior in fire Not pertinent
Ignition temperature 869 deqrees F
Electrical hazard CZlass I Group D
Burning rate 7~ 2 mm min
Adiabatic flame temperature Data not available
Stoichicmetraic air to fuel ratio Data not available
. Fiane tempe:s atuse Data not available
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LHRIS
Topic ACETONE

CHEMICAL REACTIVITY
Reactivity with water No reaction
Reactivaity with common materiala No reaction
3Stabilaty durang transport Stable
Neutralizing agents for acids and caustics Not pertinent
Palymerization Not pertinent
Inhibitor ot polymerization Not pertinent
Molar ratio (reactant to product) Data not available
Rea_taivity group 18
#ATLCR POLLUTION
Aquatic toxi.aty 14 250 ppm/24 hr/sunfizh/killed/tap water
13 000 ,pm/48 hr/mosquito fish/TLm/ turbid wate:
Waterfowl tu 1caity Not pertinent
Bi lecgical .rygen demand (BQOD) (Theor) 122 5 davs
T 4 ~hain ¢ tcerptration potential Hun ~ tod
-4IPPING INFCORMATION
Grades 2f puraity Technical 99 3/ piu. @ 5/ warer Reagent
99 3/ plus @ 5/ water
“Lorage temperature Ambient
irert atmospr~cr~ HNo requirement
=1 1ng QOpen (flame arrester) or pres_ace-sacaum
AaZARD CLASSIFTCATTONS
woir of federal regulations Flammable ..3uid
A HAZARD RATING FOR BULK WATER TRANCFORTATTON

Cateqory Rat.ng
Fare 3
Health
Japur ir . ant 1
~iquid < Sclad Irritant 2
Polzore %

dater Pecllution
Human T .city -
Aguati. Tu 1cat,
Ae¢s hetic Effect 1
Rea. av.
Utrter I pracalo

-

Water
Zelf Aa- - N 1
IFFa YAZ/PD CLaC3IFTFATION
cat~Jory Clas=1ficat.un
n-alt Fa_a 3 (Blue)
Frammabi_1t, (Rea z
Peact.vat vYellow) 0O

1yZI74al ANL ~H4IMICAL PROPERTIES
frysical stat at 1S deareegs C and 1 ATH  L1igusud
1 +s=»cular weaight 58 28

B_ois_ 1y porrt at Y ATM 133 degrees F Seé ' dear es C
S50 acd =
F:w-e=1 g soint 178 dearees F - -9« deag ez 178 3
degress
C 1t.cai temperature 455 degrees F 25 deqreec 7 - 508
dea e=g }
1 1cal prrg=ure 082 psra - 46 4 at 1 70 Mk n(l)
Specific grav. v 2 731 at 20 degree. T (_.1guid
~ilua.2d _u tae tons=a1o Net pertainent

Vel R Nl i R




CHRIS
Topic ACETONE

Liquid water interfacial tension Not pertinent
Vapor (gas) specific gravity 2 0
. Ratio of specific heats of vapor (gas) 1 127

Latent heat of vaporization 220 Btuslb = 122 cal/g = S5 11
X 10(3) J/kg

Heat of combustion -12 250 Btu/lb = -6808 cal/g = -285 0 X
10¢3) J/kg

Heat of decomposition Not pertinent

Heat of solution Not pertinent

Heat of polymerization Not pertinent

Heat of fusion 23 42 cal/g

Limiting value Data not available

REID vapor pressure 7 25 peaa

Vol 8 E pires 4/30/91
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THRIS \
Topic VINYL CHLORIDE

OVERVIEW
Materaal name
. VINYL CHLORIDE

Lommon synonyms
Chlorethylene
VC.
Vinyl C Monomer
VCH

Char cterastacs
Ga. volorless Sweet odor
Liguid floats and boils on water Flammable arritating
visible vapor cloud is produced

Emergency actions
Stog discharge 1f possible hzxep peuple away
3tao of. 1arition —cur-@= 2 Jd ~L.. f1 e Jdeps toa- t
Stav upwind and use water £p 31y tu knock down vagur
E =caate area in case of laia- dia_charge
Av 1d contact wath laiquad and a or
Not_.1y local health and pollutiocr control agencaies

Fair
FLAMMABLE
PUIT_NOLS GAS IS PRODUCED IN FIkE
F_.a rback along vapor trail ra, occar
Ma w~<paidde 1f 1gnited 1in an vr _used areca
We. self-contained breathl ia ug a1atus
Zoo. e poused containers and cintect nen effectinag srutoff
W Jater

. Stup flow of gas 1f possaible

Le ~-fe burn
£ .inauish small fiies wath d -r maizal

E po_usce
Tac.. TOR MEDICAL AID

VA~"
- - at.ng to e es nose anu t Var
If Qa1 Weoo Cuuse drITor~mo 02 daoa do 1=LF 2aq

M « t>5 fresh ain
Iz _reathina has stopped a1 ~ ar __._.c1al w=_fgirizavt.dn
If .o —-athina 1s dafficult 231 - o a=
1
W_l. .ause frostbate
~la_r affez-ted areas with piy~nt o1 vate
v0 LT RUB AFFECTED AREAS
Wat uliution
o a ful to aguataic laife
RESPO! SE TO DISCHARGE
Issve warnana-high flammabilitvy E azuate area

LABEL
ateg “lammable 1as
laco -

HEMIt . wES.GNATIONS

CG -~ wat.bkilaty class Vinyvl halaid =
Tormu.a CH(Z) CHC1
IMO UM desaignation 22 @/1086

. LOT _. 118h
s ot 7T -a1-4

PN ~ Y ]
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CHRIS
Topic VINYL CHLORIDE

OBSERVABLE CHARACTERISTICS

Physical state Liquefied compressed gas

Color Colorless

Odor Pleasant aveet

HEALTH HAZARDS

Personal protective equipment Rubber gloves and shoes,
gas-tight goggles organic vapor canister or self-contained
breathing apparatus

Symptoms following exposure INHALATION high
concentrations cauge dizziness, anesthesia lung
irratation SKIN may cause frostbite phenol inhibitor may
be absorbed through skan if large amounts of liquid
evaporate

Treatment of exposure INHALATION remove patient to fresh
air and beep ham quiet and warm call a doctor give
artificial respiration if breathing stops EYES AND SKIN
flush with plenty of water for at least 15 min for eyes
get medical attention remove contaminated clothing

Threshold lamit value S ppm

Short term inhalataon limits SO0 ppm for S5 min

Toxaicity by aingestion Not pertinent

Late toxicaity Chronic exposure may cause liver damage

Vapor (gas) irritant characteristics Vapors cause moderate
irritation such that personnel will find high
concentrations unpleasant The effect iz temporary

Liquid or solid irritant characteraistics Minimum hazard
If spailled on clothing and allovwed to remain way cause
smarting and reddening of skin May cause frostbate

Odor threshold 260 ppm

IDLH va_ue Data not available

FIRE HAZARDS

Fiasn point -110 degrees F 0 C

Flammable laimats 1n air 4/-26/

Fire = tainguishang agents For small fires use dry chemical
>r carbon dio 1de For large fires stop flow of gas Cuol
e<posed containers with water

Fire extinguishing agents NOT to be used Not pertinent

Special hazards of combustion products Forms highly toxic
combustion products such as hydrogen chloride phosgenic
and carbon monoxide

Behavior in fire Container may explode in fire Gas is
heavier than air and may travel considerable distance to a
source of ignition and flash back

Ignition temperature 882 degrees F

Electrical hazard Class I Group D

Burning rate 4 3 mm/min

Adiabatic flame temperature Data not available

Stoichiometraic aar to fuel ratio S 490 (Est )

Flame temperature Data not available

CHEMICAL REACTIVITY

Reactaivit,; with water No reaction

Reac+ivaty with common materials No reaction

Stability duraing transport Stable

Neutralizing acents fur acads and caustics Not pertainent

Polymerization Polymerizes in presence of air sunlight

Vol 13 E pires 4/30/91

L' adpatstk a0 e




CHRIS
Topic VINYL CHLORIDE

or heat unless atabilized by inhibitors

Inhabitor of polymerization Not normally used except vhen
high temperatures are expected Then 40-100 ppm of phenol
used

Molar ratio (reactant to product) Data not available
Reactavity group 35
#ATER POLLUTION
Aquatic tovwicity None
Waterfowl toxaicaity None
Biological oxygen demand (BQD) None
Food chaan concentration potential None
SHIPP™NG NFORMATION
Grades of gpurity Commercial or technical 99+/
Storage temperature Under pressure ambient At atm
pr=ssure low
Inert atmosphere No requirement
Venting Under pressure <=afety reliet At atm pressure
fressure-vacuum
HAZAFL CLASSIFICATIONS
Cude £ federal r=gulations Flumrabl- gas
NAS HAZARD RATING FOR BULK WATER TRANSPGORTATION

Category Ratang

Fire 4
He3alth

Vaepor Irritant -

~14uad or Solad Irritant 1

FPoisons -

. #ate~ Pollutaon

“uman Toricaty 0]

Aquataic Toxicaty 2

Aesthetic Effect @
Reactivaty

Qther Chemacals -

Water 4

Z<1f Reaction 2

NFFfa ~#AZARD CLASSIFICATION
Category laz....cation
Hecalth Hazard (Blue)
Flanamabilaity (Red)
Reactivaity (Yellow)
PYYSI_alL AND CHEMICAL PROPERTIES
"hys -2l state at 15 degrees Z and 1 4TM Gas
Mclezarar weaight 62 50
Poisi.1g o@ant at 1 ATM 7 I dearew. 43 8 degrees C -
252 4 degrees K
Free=zing point -244 8 deqrees F -153 8 dearees C -
19 4 degrees K

o 1)

~tiCcas. tempecature 317 1 de. —=w= 7 158 4 dearees C
171 &6 Hegrees K
Zrit_ca. pressure 775 psia - S2Z 7 atm S5 34 MN/m(2»

Spec..1c gravaty © 969 at -12 dergaps C (laquad)
Liqu-d surface tension 16 @ dyn-z/cn @ 2160 N/m at 25
e weg C
. Ligu.2 wuater ainterfacial tensaion i1west ) 30 dynes/cm @ 203
¥ n arv 20 degres=s C

i1

[ - 4/73/31
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CHRIS
Topic VINYL CHLORIDE

Vapor (gas) specific gravity 2 2

. Ratio of specific heats of vapor (gas) 1 186
Latent heat of vaporization 160 Btu/lb = 88 cal/g = 3 7 X
10(S) J/kg
Heat of combustion -8136 Btu/lb = -4520 cal/g = -189 1 X
18(3) J/kg

Heat of decomposition Not pertinent

Heat of solution Not pertinent

Heat of polymerization -729 Btu/lb = -405 cal/g = 16 9 X
10¢(35) J/kg

Heat of fusion 18 14 cal/g

Laimatang value Data not available

REID vapor pressure 75 psia

Vol 3 Expaires 4/20/91
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CHRIS
Topic DICHLOROMETHANE

OVERVIEW
Material name
DICHLOROMETHANE
Common synonyms
Methvlene chloride
Methylene dichloride
Characteraistics
Water,; liquid Colorless Sweet pleasant odor
Sinkz 1n water Irritating vagor is produced
Emergency actions
Stoup diecharge if possible
Av 1d contact waith liquid and vapor
Igulate and remove discharged material
Notaty local health and pollutiun contiol agencies
Fire
Nct flawmable
POIZCONOUS GASES ARE PRODUCED WHEN HEATED
Wea: aogales and self-contaires breath.ong apparatus
Cs, 1 =vpogsed containers with water
E p sure
CAL. FOR MEDICAL AID
VA-QP
I-r-i1tating to eyes nose and [rcoat
I. _.nhaled will cause naus=. .nd dizziness
M ve o fi=sh aar
I. :eathing has stopped give a *_ficaial respairation
T. «reathaing 128 difficult gise ¢ vaen
LI3uID
I ritating to skin and eyes
Harmfal 1f swallowed
Remove contaminated clothing ana shoes

F.u. affected areas with pl t+ ot sater
IF ™ EYES hold eyelads oper a d £l.ash witlt plenty of
W &
TF Zw LLOWELD and vactaim as _.i. _.. have victaim Jd:iank
W ©7

millk

Wat-~ ~ollation
Etf=a~ of low concentra*ionc ¢1 ajpatic life 1= unknown
Mavy te dangercus 1f it enterz wate: irtalkes
N~ .f 1local health and pollutirmrn contruwl officaalc
hoti. operators of nearby water irtakes
iESr” =CZ TO DISCHARGE
Dua-. = =~ and flilush

~ABEL

Cateao 7 HNone

C.aczzc HNot pertinent

"YEMT7~o. VESIGNATIONS

"C =z w7catabalaity clasg Halogenated hyvdrocarbon
For~u-.. CH(2)C1(2»

IMN JN  w_ignaticn 9 0/1392

DOT .2 ro 1593

CAS re~a_stry no 75-0°-2
OBSE~™ E.E CHARKACTERISTICS

PHym._a. Ztate Liguad

e hise




CHRIS
Topic DICHLOROMETHANE

Color Colorless
. Odor Pleasant aromatic like chloroform swveet ethereal
HEALTH HAZARDS
Personal protective equipment Organic vapor canister mask
safety glasses protective clothing

Symptoms following exposure INHALATION anesthetic
effects nausea and drunkenness CONTACT WITH SKIN AND

EYES skin irritation irritation of eyes and nose

Treatment of exposure INHALATION remove from exposure
Give oxygen if needed INGESTION no specific antidote
CONTACT WITH SKIN AND EYES remove contaminated clothing
wash skin or eyes 1f affected

Threshold limit value 108 ppm

Short term inhalation limits 500 ppm for 3@ min

Tosic.ty by ingestion Grade 2 LD(SQ) = 0 5 to 5 g/kg

Late toxicaity None

Vapor (gas) irritant characteristics Vapors cause moderate
irritation such that personnel will find high
concentrations unpleasant The effect is temporary

Liquad or solid irritant characteristice Minimum hazard
If sparlled on clothing and allovwed to remain may cause
smarting and reddening of the sgkin

Odor threshold 205-307 ppm

IDLH value 5 000 ppm

FIRE HAZARDS

Flash point Not flammable under conditions likely to bhe

encountered
. Flammable laimits in air 12/-19/
Fire =«t.nguishaing agents Not pertinent

Fire =vtainguishina agents NOT to be used Not pertinent
Special hazards of combustion products Dissociation
products generated in a fire may be irritating or toxic

Behavicr in faire Not pertinent

Ignition temperature 1184 degrees F

El~ct 1cal hazard Not pertinent

Buraing 3ate Not pertinent

Adiabat .~ flame temperature Data not available

Sto.z ~oretric air to fuel ratio Data not available
Flame temperature Data not available
CHEMICAL REACTIVITY

React_vait; with water No reaction

Reactivity with common materials No reaction

Stabilaty duraing transport Stable

Neut:alizing agents for acids and causticg Not pertinent
Polymeraization Not pertinent

Inhibaitor of polymerization Not pertinent

Molar ratio (reactant to product) Data not available
React:r 1ty group 36
WATER POLLUTION

Aquatic toxicaity Not pertinent

Waterfuw.e toxicaity Not pertinent

Bicioa.cal oxyaen demand (BOD) Not pertinent

Foed zhain concentration potential None

. SHIPPING INFORMATION
Grades of purity Aerosol grade technical grade

Vil 8 E pires 4/30/91
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CHRIS
Topic DICHLOROMETHANE

Storage temperature Data not available
Inert atmosphere Inerted
Venting Data not available

HAZARD CLASSIFICATIONS
Code of federal regulations ORM-A

NAS HAZARD RATING FOR BULK WATER TRANSPORTATION

Category Ratang
Fire 1
Health
Vapor Irritant
Liquid or Solid Irritant
Poicsons
Water Pollution
Human Toxicaty
Ajaatic Toraicaty
Aesthetic Effect
React.vity
Other Chemiczls
Water
S2lf Reactaion
{F?A HAZA%XD CLASSIFICATION
Category Clazzaficataion
Hea_.th Hazard (Blue)
Fiammability (Red)
Reaz*.71ty (Yellow)

FHYSICAL AND CHEMICAL PROPERTIES
Fhysical state at 15 degrees T axa. : ATM Laiquad
Mclezala:, weaight 84 S3
Boi1li:g poaint at 1 ATM 104 dec:sss F 2e 8 degresg (L -

317 9 degree=s K

V- N

-

(RN

(S

=y Y

Freezina poant -142 degrees F ~9p 7 dJdegiees C = 176 5
=0 ees h

Zr_tical temperature 473 deareecg ¥ 245 decrees C - 318
d=g ~=es K

“rit_z-1 areszure~ 895 psaa =0 - atm w17 MN/m(2)

Speci..c gravity 1 322 at 2€C degrwes € (. gquad)

Liqu.. surface tension Not gert. ~nt

L.guia wat-r interfacial tens.on {cr pertinent

Jap gac) specirfic gravaty 2 =

katy _1 specific heats of vapo +faqasy 1 199

Latent heat of vapeorization 142 B2+, 1t 78 7 cal/g 3 30
{ 117 35 J/¥g

Heat of conbuotion Not pertinent

Heat £ _ compceartion Not poerty o ¢

Yeat 31 so.ution Not pertanent

Heat 1 polgymerization  Not pertan

Jzt fucion 16 39 cal/g

Lim. i salue Data not availak_

RE™D saccr prec.urc 13 9 pesaa

v . z = /T3
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CHRIS
Topic CARBON DISULFIDE

OVERVIEW
. Material name
CARBON DISULFIDE
Common synonyms
Carbon baisulfaide
Characteraistics
Watery liquid Colorless to yellow Rotten egg to sweet odor

Sinks in water Flammable irritating vapor is produced

Emergency actions
Avoid contact with liquid and vapor Keep people avay

Wear goggles self-contained breathing apparatus and rubber
overclothing
(including gloves)
Shut off ignition socurces and call fire department
St.p discharge if possible
Stay upwind and use water sgspray to knock down vapor
Isolate and remove discharged material
Notify local health and pollution control agencies

Fire
FLAMMABLE
Flashbacl along vapor trail may occur
Vapor may explode if ignited in an enclosed area
Wear goggles self-contained breathing apparatus and
rubber overclothing
{including gloves)
E tinguish with dry chemical or carbon dioxide
Water and foam may be ineffective on fire

. Cool e posed containers with water

Evposure
CALL FOR MEDICAL AID
VAFCR
Irratatainag to RAyes nose and throat
If inhaled will cause nausea vomiting difficult
bre=athing or loss of
Cor SClousSness
Move to fresh aar
If breathing has stopped give artificial respiration
If breathaing is diffacult give oxygen
LIQUID
Will burn skin and eyes
Harmfu.s 1f swallowed
Pemove contaminated clothing and shoes
Flush affected areas with plenty of water
IF IN EYES hold eyelids open and flush with plenty of
Water
IF SWALLOWED and victim is CONSCIOUS have victim drink
water
or millk and have victam induce vomiting
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING
CONVULSIONS do nothing except keep victim warm

Water pollutaion
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS
May be dangerous 1f it enters wvater intakes

. Not1f, local health and wildlife officials

Not_-f, operators of nearby water intakes

Vol 8 Espires 4/30/91
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CHRIS
Topic CARBON DISULFIDE

RESPONSE TO DISCHARGE
Issue varning-high flammability Restrict accese Evacuate
area
LABEL
Categorvy Flammable liquid
Class 3
CHEMICAL DESIGNATIONS
CG compatibillity class Carbon disulfade
Formula CS(2)
IMO/UN designation 3 1/1131
DOT 1d no 1131
CAS registcy no 75-15-0@
OBSERVABLE CHARACTERISTICS
Physical state Liquid
"olc~ Colorlesc
Odor Faaint svweetish disagre~abic offensive like that of
diecaying cabbage
HEAL™W HAZARDS
Personal protective equipment Cnl; =elf contained
breathing mask with full face approved by the Unated
“1ates Bureau of Mines iz e=commended If the vapor
~oncentration exceeds 2/ bv volume or is unknown
zupplied-air respairatory wauigpment of appropriite design
wit» full face masks shouisd be ased by all persong ent*tering
~on aminated area Maske should be used only for emergenc,
_..tuations and should be located accordingly Almoust any
g—= 2f industrial clothirg 1: satisfactory Splashes of
zmall quanity are not hareful tu fabrics and evaporation
t n <luthing is quite rapad Cluthing ehould however be
~70s»d4 and the skain wasbez +2th water Goggles should be
iz=1 when there i=s any danger .f CS(IZ) splashes or s=pray
Sym.* a_ following exposure ACUTE EAPOSURE mild to
mod~rate arritation of sbain «v== and mucous membranes
£f m liqaid o: concentrated vapors readache garlicky
o *= " nausea vomitaing .1« 1 1ea (even after vapor
= _ovzures) and occasionally atimrminal pain +seak pulse
al,. atione fatigue weale-e 11 the legs unsteady gait
t.3o mania hallucainat_une 2f _ight hearing tac*e
ira .mell i1n acute massive varor ~xposures central
n—+ ous depression with res 1:a3tory pavalysas death may
cour duraing coma or after a convulziun
Treat ent 0of exposure INHALATTON remu’e victim promptly
fion —ontaminated area Admiirzter svygen and artifaciral
ezp1 ation 1f needed SKTN CONTAC™ wash affected aress
with =opious quantities of wa TNGESTION ainduce
sor1 ang and follow waith gast 1c lavage and saline
a2 taiticc
Trra_n 1d lamit value 12 cpm
She t term inhalat.on limitg 200 (m £ r 19 winutes 100
~ m for 3@ minutes and 5@ prm frr 50 n1inute_
T3 1z.*y oy 1ngestion Grade 2 at LD(SD @ 1+ - @ 22
a’/ 3
~ate + ___ty Non-specific l.ver el. danage in ~at.
r_1 r incadence of upper :c_prrator disease in humanc
Vapo « =) ir:.tant character._t.vz Yapuirs zause moderate

- Z p. = 170 =}




CHRIS
Topic CARBON DISULFIDE

irritation such that personnel will find high
. concentrations unplesant The effect is temporary
Liquid or solid irritant characteristics Causes amarting
of the skin and first-degree burns on short exposure and
may cause secondary burns on long exposure
Odor threshold @ 21 ppm
IDLH value 500 ppm
FIRE HAZARDS
Flash point -22 degrees F C C
Flammable limits in air 1 37-5@/
Fire extinguishing agents Dry chemical carbon dioxide
Fire evtainguishing agents NOT to be used Water and foam
may be ineffectave on fire
Special hazards of combustion products Toxic gases are
generated wear self- contained breathing apparatus
Behavior in faire Not pertinent
Ignition temperature 212 degrees F
Elect:1cal hazard Contact of the liquid or vapor with the
surface of a lighted electric laight bulb could result in
~-gnition
Burning rate 2 7 mm/min
Adiabatic flame temperature Data not available
Stoichiometric air to fuel ratio Data not available
Flame temperature Data not available
CHEMICAL REACTIVITY
Reactivity with water No reaction
React.vity with common materials No reaction
. Stability during transport Stable
Neutralizing agents for acide and caustics Not pertinent
Polymerization Not pertinent
Inh_bitor ot polymerization Not pertinent
Molar ratio (reactant to product) Data not available
Reactivaty group 38
WATER POLLUTION
Acaatac tou 1caty 35 ppm/48 hr/mosquato faish/TLm/fresh
water
Waterfowl toxicaity Data not available
Biclogical oxygen demand (BOD) Data not available
Food chain concentration potential None
SHIPPING INFORMATION
Grades of purity Commercial technical USP
Sto: ace temperature Ambient
Inert atmosphere Inerted
Venting Piressure-vacuum
HAZARD CLASSIFICATIONS
Code of federal regulations Flammable liquid
NAS HAZAFD RATING FOR BULK WATER TRANSPORTATION

Category Ratang

[ o™ 4«
Health

Yapor Irritant 2

L_gquid or Solad Irritant 2

“pisons 3

. Water Pollut.on
Human Toxicity 1

Vol 8 Expires 4/30/91
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CHRIS
Topic CARBON DISULFIDE

Aquatic Toxicity 2

. Aegthetic Effect 3
Reactaivaty

Other Chemicals 2

Water @

Self Reactaion 0]

NFPA HAZARD CLASSIFICATION
Category Classifaicataion
Health Hazard (Blue)
Flammability (Red)
Reactivaty (Yellow)
PHYSICAL AND CHEMICAL PROPERTIES
Phy=si_al state at 15 degrees C ard 1 ATM Liguid
Molecular weight 76 14

SWN

Eciling poaint at 1 ATM 1135 deqie=z ¢ 46 3 degrwees C
319 5 degrees K
Free_ing point -168 29 degrees F -111 6 degrees C = 161 6

jeqreag K
Crit_cal temperature 523 degrees F - 273 Jdegrees C - 546
dimzrees K
Crat.ca. pressure 1100 psia - 7& atwm = 7 7 MN/m’2)
Specitic gravity 1 26 at 20 decis=g C (laiquad)

Liguid _urface tension 32 dynez/._-— @72 N/m at 20
degrees C
Lig.id wvater interfacial tension 48 4 dyres/cm = @484 N/m

=t 20 degrees C

/lano ‘azc) specafic gravity C
. Rat. of cpecific heats of vag : a2z 1 222
Late .t heat of vaporaization 13 Eiasl.o 8% cai g - 3 553
12¢S) J/kg
keat nf ~ombustion -5814 Btu 1t -2327% cal/g - -135 2 X
inr  J/ka
Jeat Lt decomposition Not pert.nent
Heat . snlat.on Nut pertanent
" at 5f (1 ymerazation Not pe t

i=23* L fusion 13 8@ cal/g
Loma 1rg value Data not avaaiiatl-=
Rz a2 or pressure 10 3 psaia

’ - 4 ~nysa1
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CHRIS
Topic 1 1-DICHLOROETHANE

OVERVIEW

Material name
1 1-DICHLOROETHANE

Common synonyms
Ethylidene chloride
Ethylidene dichloraide
Chlorainated hydrochloric
ether
Characteristics
Oily liquid Colorless Chloroform like ethereal
Sinks and mixes with water
Emergency actions
Wear goggles self-contained breathing apparatus and
rubber overclothing (aincluding gloves)
Stop discharage 1f possible Keep people away
Shut off ignition socurces and call fire department
Avoid contact wath liquid
Isclate and remove discharged material
Notafy local health and pollution control agencies
Faire
Flammable
POISONOUS GAS MAY BE PRODUCED IN FIRE OR WHEN HEATED
Containers may explode in fire
Wear goggles and self-contained breathing apparatus
Ettinguash with alcohol foam, carbon dioxide, or dry

chemical

Water may be ineffective on fire
. Evxposure

CALL FOR MEDICAL AID

LIQUID

If swallowed may cause nausea vamiting and faintness
Irritataing to skin and eyes
Flush affected areas with plenty of water
IF IN EYES hold eyelaids open and flush with plenty of
water
IF SWALLOWED and victam i1s CONSCIOUS have victim drink
water or milk
and induce vomiting
Wate~ pollution
Danaerous to aquatic lafe in high concentrations
May be dangerous 1f 1t enters water intakes
Net.fy lcocal health and wildlife officials
Notify operators of nearby water intakes
RESPONSE TO DISCHARGE
Issue warnaing-hagh flammability Restrict access Chemical
and physical treatment
LABEL
Categery None
Classy MNMut osertinent
CHEMICAL DESIGNATIONS
CG compatabilaty class Halogenated hydrocarbon
Formula C({(2)H(4)C1l(2)
IMO/UN designatiocn Not lasted

. DOT 1d no 2262
CAS regact-; no 75-34-3
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CHRIS
Topic 1 1-DICHLOROETHANE

OBSERVABLE CHARACTERISTICS
. Physical state Oily liquid
Color Colorless
Odor Chloroform
HEALTH HAZARDS
Personal protective equipment 1In areas of poor ventialtion
o: high concentration a self-contained breathing apparatus
with full face magk should be woin Chemical workers
goggles rubber gloves and protective clothing should be
worn
Symptoms following exposure INHALATION Irritation of
resparatory tract Salivation sneezing coughing,
dizzaness nausea and vomating EYES Irratation
lacramation and reddening of conjunctiva SKIN
T~ a1tation Prolonged or :ep-~at d <l ir contact can producse
a slight burn INGESTION Ingestion incidental to
industrial handling 15 not considerad to be a problem
swallowing of substantial amouits could cause nausea
vomiting faintness drowsiness c¢yanosgis and cairculato:
fairlure
Treat rent of evposure Call a doctor INHALATION Remove
f cr contaminated area keep warm and quiet If breathing
haz stopped give artificial respiration Adminacstecr
2 yaen EYES Flush with .aige amounts of water or weak
' .~arbonate of soda solut.on SKIN Dilute wath large
smaunts of water Remove zcntamiazted clothing INGESTION
rttenpt to e1ptly stomach dilute by admini_tering fluads
. ftap water sScapy water salt water or milk)
Trr.csrold isimit value 200 ppn

Sho tecm 1nhalation lamits 2°C opa
To 1city by aingestion Grade T LI(S®) = @ S to S g/kg
frat)

Late t¢ 1caty Chronic exposure may zauze liver davaas a 4
Je nratatis  Animal experimen ati r has shown tlris compu.nd

¢ o~ c=laght.y embryo-to 1z a.:. o4 etard tetas
de m_upment
Va xaz) .iritant character_._+.-s Vapor_. cause a slight

~-marting of the eyes 01 recpr atery system 11t present in
! xah concentrations The effec 1s temporarcy
Liqa.d or solad iiraitant characteristics Minimum hazard
t spalled on clothing and al_.uwed to remain may cause
smarting and reddening of ski:
2dar trr=cshold Data not availabl
IDLY salue 4 002 ppm
FIRE nAZaRD3
F.a.bh p.int 37 degrees F O C 2 degrees F C C
Flarraple limits an aar 5 &6/ t 11 4/
Fi1 e = tainguishing agents Alco! . fran wate: foam
02 dr, chemical carbepr tetgpr_.zblor_de
Fare =xtinguishing agents NOT + L wusged Water may be
ireffectave
Spec.al hazards of combustion p od cte Wre—. beated to
de~omposition emits haghly to 1c fuimeg to phosgene
. Behav. r ir fire Ezplosion haza:
Ian_t_2r temperature 856 degrees

)
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CHRIS
Topac 1 1-DICHLOROETHANE

Electrical hazard Data not available
Burning rate Data not available
Adiabatic flame temperature Data not available
Stoichiometric air to fuel ratio Data not available
Flame temperature Data not available
CHEMICAL REACTIVITY
Reactivity with water No reaction
Reactivity with common materials Data not available
Stability duraing transport Data not available
Neutralizing agents for acids and caustics Data not
available
Polymerization Data not available
Inhibitor of polymerization Data not available
Molar ratio (reactant to product) Data not available
Reactaivit,; group 36
WATER POLLUTION
Aquatic toxicaty TLm (Marine pinperch) 250 to 2735 mg/l
Z4-hour TLm Brane shraimp 320 mg/l 24-hour TLm Pinperch
160 mg/1l
Waterfowl toxicaty Data not available
Biological oxygen demand (BOD) Percent @ @5 g/g for 10
days Percent 0 002 g/g for 5 days
Food chain concentration potential Data not available
SHIPPING INFORMATION
Grades of purity Data not available
Storage temperature Cool
Inert atmosphere Data not available
Venting Data not available
HAZARD CLASSIFICATIONS
Code ot federal regulations Not listed
NAS hazard rating for bulk water transportation Not listed
NFPA HAZARD CLASSIFICATION

Category Clasgificataion
Health Hzzard (Blue) 2
Flamabality (Red) 3
React.vity (Yellow) 7.}

PHYSICAL AND CHEMICAL PROPERTIES
Phy=siz-al state at 15 degrees C and 1 ATM Laiquid
Molecular weight 98 97
Boxiling poant at 1 ATM 135 14 degrees F = 57 3 degrees C =
332 S degrees K
Freezing point -143 32 degrees F = -97 4 degqrees C =
175 75 degrees K
Critizal temperature S02 7 degrees F = 261 5 degrees C =
534 65 degrees k
Critical pressure 734 8 psia = 50 atm = S5 @65 MN/m(2)
Specaific gravity 1 174 at 20 degrees C
Liquid surface tension 24 75 dynes/cm = @ 02475 N/m at 20
dearees C
Ligquad water interfacial tension Data not available
Vapcr (gas) specifaic gravity 3 42
Rat. f specaific heats of vapor (gag) 1 136 at 20 degrees
C (68 degrees F)
Latent heat of vaporizataion 131 6 Btu/lb = 73 1 cal/g =
3 06 ¢ 10(5) J/kg

ol 8 E pires 4/30/91
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CHRIS
Topic 1 1-DICHLOROETHANE

Heat of combustion -4,774 Btu/lb = -2 €52 cal/g = -111 X

18(5) J/kg
. Heat of decomposition Data not available
Heat of =solution Data not available
Heat of polymerization Data not available
Heat of fusion Data not available
LLimiting value Data not available
REID vapor pressure 7 35 psaia
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CHRIS
Topic CARBON TETRACHLORIDE

QOVERVIEW
Material name
CARBON TETRACHLORIDE
Common synonyms
Carbon Tet

Tetrachloromethane
Benzinoform

Necatorina
Perchloromethane
Characteristics
Watery liquid Colorless Sweet odor
Sinks in water Poisonous vapor is produced
Emergency actions
Avoid contact with liquid and vapor Keep people awvay
Wear goggles and self-contained breathing apparatus
Stop discharge if possible
Stay upwaind and use water spray to knock down vapor
Netify local health and pollution control agencies
Fare
Not flammable
POISONOUS AND IRRITATING GASES ARE PRODUCED WHEN HEATED
Wear goggles and self-contained breathing apparatus
Exposure
CALL FOR MEDICAL AID
VAPOR
POISCONOUS IF INHALED
Irraitating to eyes
Move to fresh air
If breathing has stopped give artificial respirataion
If breathing is difficult give oxygen
LIQUID
POISONQUS IF SWALLOWED
Irraitataing to skin and eyes
Remaove contaminated clothing and shoes
Flush affected areas with plenty of wvater
IF IN EYES hold eyelids open and flush with plenty of
vater
IF SWALLOWED and victim is CONSCIOUS, have victim drink
water
or milk and have victim ainduce vomiting
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING
CONVULSICNS do nothing except keep victim warm
Water pollutaon
Effert >f low concentrations on aquatic laife is unknown
May be dangerous 1f it enters vater intakes
Notify local health and pollution control officials
Notafy aperators of nearby water intakes
RESPOHSE TO DISCHARGE
Issue warning-poison Restrict access Should be removed
LABEL
Cateacry None
Class Not pertainent
CHEMICAL DESIGNATIONS
CG compat.bilit, class Halogenated hydrocarbon
Furmula CCl(4)

Vol 8 Expires 4/30/31
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CHRIS
Topic CARBON TETRACHLORIDE

IMO/UN designation 6 1/1846
' DOT 1d no 1846
CAS registry no 56-23-5
OBSERVABLE CHARACTERISTICS
Physical state Liquid
Color Colorless
Odor Sweetish aromatic moderately strong ethereal,
somewhat resembling that of chloroform
HEALTH HAZARDS
Personal protective equipment Organic vapor canister with
full face magk protective clothing rubber gloves
Symptoms following exposure Dizziness incoordination
anesthesia may be accompanied by nausea and liver damage
Kidney damage also occurse »>ften producing decreaese or
Ztopping of urinary output
Treatment of exposure EYES AND ShIN flush with plenty of
water for eyes get medical attention Remove contaminated
cl.othing and wash before reuse INHALATION immediately
remove to fresh air keep patient warm and quiet and get
medical attention promptly Start artificial resgpiration af
bieathing stops INGESTION 1induce vomiting and get medical
attention promptly No gpecific antidote known
Threchold laimit value S ppm
Short term inhalation laimits 25 opm for 3@ man
To<i1c.t by aingestion Grade 2 LD(E@) - @ S tc £ g/kg

{(rat)
Late tovxicity Causes severe li/er damage and death i1f
. irgested
Vapor (gas) .rritant characteri.t.cs Vipor< cauce moderate

~.r~itation such that persconnel #1.l find high
~.oncertratione unpleasant The e{fect 12 temporary
Liguid or solad airratant characteraisgticc Minimum hazard
It zpilled on clothing and a.lowed to remain may cause
smarting and reddening of th- _}lan
Odor trreshold Greater than 1€ ppr
1DLd ve.ue 300 ppm
FIRE YAZaRDS
F_agh poiat Not flammable
Flammable laimats in air Not flanmmable
“1r e tainguishaing agents Not pertinent
Fire = t+_nauishing agents NOT t *« ugsed Not pertinent
Specia. ha.ards of combustion products Formg poisonous
prc_a=ne gas when exposed Lo upen flames
Beha 10 1.1 f.re Decomposes tuv fuim chlorine and phusgene
Igrition temperature Not flammabls
Elect 1cal hazard Not pertainen.
Burning ate HNot flammable
Adiabatiz flame temperature Data >3t a zilable
Stoaichaometric air to fuel ratiuv fata rot availabiw
Flame temperature Data not avai_cble
CHEMICAL REACTIVITY
Reectaiv.ty with water No react..n
Reacti1/2ty with common materials llc reactaon
. Stabirlit, durina transport Stable
Neutralizang agents for acaids and austicz Neot pectainent
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CHRIS
Topic CARBON TETRACHLORIDE

Polymerization Not pertinent
Inhibitor of polymerization Not pertinent
Molar ratio (reactant to product) Data not available
Reactivity group 36
WATER POLLUTION
Aquatic toxicity Data not available
Waterfowl toxicity Data not available
Biological oxygen demand (BOD) None
Food chain concentration potential None
SHIPPING INFORMATION
Grades of purity Commercial technical USP
Storage temperature Ambient
Inert atmosphere No requirement
Venting Pregsure-vacuum
HAZARD CLASSIFICATIONS
Code of federal regulations ORM-A
NAS HAZARD RATING FOR BULK WATER TRANSPORTATION

Category Rating
Fire o
Health
Vapor Irritant 2
Liquaid or Solad Irritant 1
Poisons 4

Water Pollution

Human Toxicaty 2

Aquatic Toxicity 2

Aesthetic Effect 2
Reacti/ity

Other Chemicals 1

Water 7/

Self Reaction ]

NFPA YAZARD CLASSIFICATION
Category Classifaication

Health Hazard (Blue) 3
Flammabilaty (Red) v/}
Reactivity (Yellow) %)

PH{SICAL AND CHEMICAL PROPERTIES
Physizal state at 15 degrees C and 1 ATM Liquid
Molecular weaight 153 83
Boiling point at 1 ATM 170 degrees F = 76 5 degrees C =
349 7 degrees K
Freezing point -9 4 degrees F = -23 @ degrees C = 250 2
degrees K
Ciitical temperature 541 degrees F = 283 degrees C = 336
degrees K
Critical pressure 660 pesia = 45 atm = 4 & MN/m(2)
Specaific gravity 1 39 at 20 degrees C (liquid)
Liguid surface tension 27 @ dynes/cm = @ 027 N/m at 20
degrees C
Liquaid water interfacial tension 45 @ dynes/cm = @ @45 N/m
at 20 degrees C
Vapor (aas) specific gravity § 3
Ratic of specaific heats of vapor (gas) 1 111
Latent heat of vaporization 84 2 Btuslbh = 46 8 cal/g =
1 353 X 10(3) J/kg

Vel 8 Expires 4/3@/91
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Topic

Heat
Heat
Heat
Heat
Heat

CHRIS

CARBON TETRACHLORIDE

of
of
of
of
of

combustion Not pertinent
decompogition Not pertinent
solution Not pertinent
polymerization Not pertinent
fusion S @9 cal/g

Lamiting value Data not available
REID vapor pressure 3 8 psia
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CHRIS
Topic VINYLIDENE CHLORIDE

OVERVIEW
Material name
VINYLIDENE CHLORIDE
Common synonyms
1 1-Dichloroethylene
unsym-Dichloroethylene
Characteristics
Watery liquid Colorless Sweet odor
Sinks an water Flammable irritating vapor is produced
Boilaing point is 89 degrees F
Emergency actions
Avoid contact with liquid and vapor Keep people awvay
Wear goggles, self-contained breathing apparatus, and
rubber overclothing (including gloves)
Shut off ignation sources and call fire department
Stop discharge if possible
Stay upwind and use water s=pray to knock down vapor
Evacuate area in case of large discharge
Isolate and remove discharged material
Notaify local health and pollution control agencies
Fare
FLAMMABLE
POISONOUS GAS IS PRODUCED IN FIRE
Containers may explode in faire
Flashback along vapor trail may occur
Vapor may evplode if ignaited in an enclosed area
Wear self-contained breathing apparatus
Combat fires from safe distance or protected location
Extinguish with dry chemical foam, or carbon dioxide
Cool exposed containers with water
Exposure
CALL FOR MEDICAL AID
VAPOR
Irritataing to eyes nose and throat
If inhaled will cause dizziness or difficult breathing
Move to fresh aar
If breathing has stopped gave artificial respiration
If breathing i1s difficult give oxygen
LIQUID
W1ll burn skin and eyes
Harmful if swallowved
Remove contaminated clothing and shoes
Flush affected areas with plenty of water
IF IN EYES hold eyelids open and flush with plenty of
water
IF SWALLOWED and victim is CONSCIQUS have victim drink
water
or milk
Water pollution
Effect of low concentrations on aquatic life is unknown
May be dangerous 1f it enters vater intakes
Notify local health and wildlife officials
Notify operators of nearby water intakes
RESPONSE TO DISCHARGE
Issue warning-high flammability Evacuate area

Vol 8 Expires 4/30/91
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Topic VINYLIDENE CHLORIDE

LABEL

Category Flammable liquid
Class 3
CHEMICAL DESIGNATIONS
CG compatibility class
Formula CH(2)=CCl(2)
IMO/UN designation 3 1/13@3
DOT id no 1303

CAS regaistry no 75-35-4
OBSERVABLE CHARACTERISTICS
Phy=sical state Liquid

Color Colorless

Odor Sweet
HEALTH HAZARDS
Persunal protective equipment

air-supplied mask goggles or face shield

and boots
Symptums followaing exposure

drunkenness

=~ eg and skan
Treatment of exposure

and jet medical attention
artificial resparation
known antidote

attention for eyes

before reuse
Threshcld limait value 10 ppm
Short term inhalation lamits
Towxicaity by ingestion

mg ‘ka
Late tu 1caty
Vapor (gas)

high levels cause anesthesia

INHALATION
i1emove person to fresh ai:

INGESTICN

treat gymptcemically
with plenty of water for at least 19 min
remave contaminated

Brade 3 Oral LD(S@) =
(adrenalectomized rat)
Data not available
irritant characteristics

CHRIS

Vinyl halides

like carbon tetrachloride or chloroform

Approsed canister or
rubber gloves

Vapor can cause dizziness and

Liguid irritates

1f any i1llness develops

promptly keep warm and quiet

1f breathaing stops start

not likely a problem
EYES OR SKIN flush
qet medicas

-lothing and wash

no

Data not available

24 hr = 84

Vapors cause moderate

irr.tation such that personnel will find haigh

corcentrations unpleasant

wlqu.d osr solad irritant charact=raistic=z
vt the skain and farst-degree burns on short erposure

The effect i1stemporary
Cauges smal ting
may

cause secondary burns on long evxposure

Oder threshold Data not available

IDLH value Data not available

FIRE hAZARDS

Fla=h poant

Flamnaltle limaite in air

Fire =xtinguishing agents
<hemical

Firi» »¢tinguishing agents NOT
ireffectave

Specia. hazards of combustaion
chluride and phosgene are aenerated in fires

Behasior 1n fire May explode in fire due to
pclymerization Vapor is heavaiwer than ai: and may travel
corsaiderable distance to a source of i1gnaition and flash
back

Ignitaiun temperature

® degrees F O C
7 3/7-16 @/
Foam c3aibor dioside dry

tu L+ 2sed Water may be

products Toaic hydrogen

955-1031 degrees F

Vecae 3 7 pi es t/30 Rl
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CHRIS
Topic VINYLIDENE CHLORIDE

Electrical hazard Not pertinent
. Burning rate 2 7 mm/min
Adiabatic flame temperature: Data not available
Stoichiometric air to fuel ratio Data not available
Flame temperature Data not available
CHEMICAL REACTIVITY
Reactivity with water No reaction
Reactivity wiath common materiale Copper and aluminum can
cause polymerization
Stabilaty during transport Stable
Neutralizing agents for acids and caustics Not pertinent
Polymerization Can occur if exposed to sunlight air
copper aluminum heat
Inhibitor of polymerization 200 ppm methyl ether of
hydroquinone @ 6-@ 87 phenol
Molar ratio (reactant to product) Data not available
Reactivaity group 35
WATER POLLUTION
Aquatic toxicaty Data not available
Waterfowl toxicaty Data not available
Biological oxygen demand (BOD) Data not available
Food chain concentration potential None
SHIPPING INFORMATION
Grades of purity 99/
Storage temperature Ambient
Inert atmosphere Padded
Venting Pressure-vacuum
. HAZARD CLASSIFICATIONS
Code of federal regulations Flammable liquid
NAS HAZARD RATING FOR BULK WATER TRANSPORTATION
Category Rating
Fire 3
Health
Vapor Irraitant
Liquid or Solad Irratant
Poiscers
Water Pollutaon
Human Toxacity
Aquatic Toxacaty
Aesthetic Effect
Reactivaity
Other Chemicals
Water
Self Reactaion
NFPA HAZARD CLASSIFICATION
Category Classification
Health Hazard (Blue) 1
Flammabality (Red) 4
Reactavaty (Yellow) 2
PHYSICAL AND CHEMICAL PROPERTIES
Physical state at 135 degrees C and 1 ATM Liquid
Molecular weight 96 95
. Boiling poaint at 1 ATM 88 9 degrees F = 31 6 degrees C =

WON NN WNN

304 8 degrees K
Freezing poant -~187 6 degrees F = 122 @ degrees C - 151 2

Vol 8 Expires 4/30/91




CHRIS
Topic VINYLIDENE CHLORIDE

degrees K
. Critical temperature Not pertinent

Critical pressure Not pertinent

Specific gravity 1 21 at 20 degrees C (liquid)

Liquid surface tension 24 dynes/cm = @ @24 N/m at 15
degrees C

Liquid water interfacial tension 37 dynes/cm = @ @37 N/m
at 22 7 degrees C

Vapor (gas) specific gravity 3 3

Ratio of specific heats of vapor (gas) Data not available

Latent heat of vaporization 130 Btuslb = 72 cal/g = 3 0 X
10(S) J/kg

Heat of combustion -4860 Btu/lb = -27@0 cal/g = -113 @ X
10¢(5) J/kg

Heat of acecomposition Not pertinent

Heat of solution Not pertinent

Heat of polymerization -333 Btu/lt = 185 cal/g - -7 75 X
10¢(3) J/kg

Heat ot fusion Data not available

Limiting value Data not available

REID vapor pressure 18 3 psia

f &4 2 L p.res 4,70 -1
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CHRIS
Topic 1 2-DICHLOROETHYLENE

OVERVIEW
‘ Material name
1 2-DICHLOROCETHYLENE
Common synonyms
Acetylene dichloride
sym-dichloroethylene
Dioform
cis-1 2-dichlorocethylene
trans-1 2-dichloroethylene
Characteristics
Liquid Colorless Sweet pleasant odor
Sinks in water Flammable irritating vapor is produced
Emergency actions
Wear goggles and self-contained breathing apparatus
Shut off ignition sources Call fire department
Stop discharge if possible Keep people avay
Isolate and remove discharged material
Notaify local health and pollution control agencies
Faire
FLAMMABLE
POISONOUS GASES MAY BE PRODUCED IN FIRE
Containers may explode in fire
Flashback along vapor trail may occur
Vapor may explode if ignited in an enclosed area
Extinguish with dry chemicals foam or carbon dioxide
Water may be ineffective on fire
Cool exposed containers waith water
. Exposure
Call for medical aad
VAPQR
If inhaled will cause dizziness nausea vomiting or
difficult breathing
Move vactaim to fresh aar
If breathing has stopped give artificial respiration
If breathing i1s diffaicult give oxygen
LIQUID
Harmful 1f swallowed
IF SWALLOWED and victim 13 CONSCIQUS have victim drink
vater
or milk
Water pollution
Effect of low concentrations on aquatic life is unknown
May be dangerousg if it enters water intakes
Notify local health and wildlife officials
Notify operators of nearby water intakes
RESPONSE TO DISCHARGE
Issue warning-high flammability Restrict access Evacuate
area Should be removed Chemical and physical treatment
LABEL
Category Flammable liquad

Clags 3
CHEMICAL DESIGNATIONS

CG compatibility class Not listed
. Formula C1CH = CHCl
IMQ/UN desaignation 3 2/1150

Vol 8 Expires 4/30/91
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CHRIS
) Toparc 1 2-DICHLOROETHYLENE

DOT id no 1150
CAS registry no 540-59-0
. OBSERVABLE CHARACTERISTICS
Physical state Liquid
Color Colorless
i Odor Ethereal s8lightly acrid pleasant chloroform-~like
HEALTH HAZARDS
Personal protective equipment Rubber gloves safety

goggles aair supply mask or self- contained breathing
apparatus

Symptoms following exposure Inhalation causes nausea
vomiting weakness tremor epigastric cramps central
nervous depression Contact with liquid cauges irritation
of eyes and (on prolonged contact) skin Ingestion causes
slaght depression to deep naicosas

Treatment of exposure INHALATION remove from further
exposure 1f breathing is difficult give oxygen 1f vactam
1s not breathing, gave artificial respiration preferably
mouth-to-mouth give oxygen when breathing is resumed call
a phvsician EYES flush with water for at least 15 min
SKkIN wash well with soap and water INGESTION give
gastric lavage and cathartacs

Threshold limit value 200 ppm

Short term inhalation limats Data not available

Toxicity bv ingestion Grade 2 oi1al LD(35@) = 770 mg/kg

rat)
Late toracity Produces liver and kidnevy ainjury in
. expecrimental animals

Vapor (gas) arritant characterizticgs Data not available
J Liquaid or solid irritant characteristaicgs Data not
available
[ Odor threshold Data not available
‘ IDLd value 4 200 ppm
FIRE HAZARDS3
Flash poaint 37 degrees F C C
Flammable laimaits in air 9 7/-12 &/
Fire evtinguishing agents Dry chemical foam carbon
dioxide
Fire svtinguishing agents NOT to be used Water may be
ineffectaive
3pecial nazards of combustion products Phosgene and
hydrogen chloraide fumes may form in fires
Behavior ain fire Vapor is heavier than ai: and may travel
a considerable distance to a source of ignition and flash
back
Ignition temperature 860 degrees F
Electiical hazard Data not available
Burnirg rate 2 6 mm/min
Adiabatic flame temperature Data not available
Stoichiometric air to fuel ratio Data 1ot available
Flame temperature Data not avaailable
CHEMICAL REACTIVITY
Reactaisit,; with water No reaction
. Reactivit, with common materials HNo reaction
Stabiirty during transport Stable

Vel A ¥ pures 4/30/31
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CHRIS
Topic 1 2-DICHLOROETHYLENE

Neutralizing agents for acids and caustics Not pertinent
Polymeraization Will not occur under ordinary conditiona of
shipment The reaction is not vigorous

Inhibitor of polymerization: None used

Molar ratio (reactant to product) Data not available
Reactivity group Data not available

WATER POLLUTION

Aquatic toxicity Data not available

Waterfowl toxicity Data not available

Biological oxygen demand (BOD) Data not available

Food chain concentration potential None
SHIPPING INFORMATION

Grades of purity Commercial

Storage temperature Ambient

Inert atmosphere No requirement

Venting Pressure-vacuum
HAZARD CLASSIFICATIONS

Code of federal regulations Flammable liquid

NAS hazard rating for bulk water transportation Not listed
NFPA HAZARD CLASSIFICATION

Category Classification
Health Hazard (Blue) 2
Flammability (Red) 3
Reactivaity (Yellow) 2

PHYSICAL AND CHEMICAL PROPERTIES

Physical state at 15 degrees C and 1 ATM Liquid

Molecular weight 97 @

Boiling point at 1 ATM cis 140 degrees F = 60 degrees C =
333 degrees K trans 118 degrees F = 48 degrees C = 321
degrees K

Freezing poant cis -114 degrees F = -81 degrees C = 192
degrees K trans -38 degrees F = -50@ degrees C = 223
degrees K

Critical temperature Not pertinent

Crait.cal pressure Not pertinent

Specafic gravaty 1 27 at 25 degrees C (ligquid)

Liquad surface tension 24 dynes/cm = 0 024 N/m at 20
degrees C

Laquid water interfacial tension (est ) 30 dynes/cm
@ 230 N/m at 20 degrees C

Vapor (gas) specific gravity 3 34

Ratio of specific heats of vapor (gas) 1 1468

Latent heat of vaporization 130 Btu/lb = 72 cal/g = 3 @ X
18(5) J/kg

Heat of combustion -4 847 2 Btu/lb = -2 €92 9 cal/g
-112 67 X 10(3) J/kg

Heat of decomposition Not pertinent

Heat of solution Not pertinent

Heat of polymerization Not pertinent

Heat of fusion Data not available

Limiting value Data not available

REID vapor pressure Data not available

Jol 8 Expires 4/30/91



CHRIS
Topic TRICHLOROETHYLENE

OVERVIEW
Material name
TRICHLOROETHYLENE
Common synonyms
Tiichlaroethylene
Triclene Algylen

Chlorylen

Gemalgune

Trethylene

Trichloran Trilene
Characterastics

Watery liquid Colorless Sweet odor

Sinks in water Irritating vapor is produced
Emergency actions

Stop daischarge 1f possible Keep people away

Avoad contact with liquid and vapor

Call faire department

Isciate and remove discharged materaial

Notify local health and pollution contrecl agencies
Fire

Combuctaible

POISONQUS GASES ARE PRODUCED IN FIRE

Wea: goggles and self-contaired brieathiang apparatus

Extinauish with dry chemical =zarbon dioxide or foam
Exposure

CALL FOR MEDICAL AID

VAFOx

Irritating to wyes nose and t: va

If i1nhaled will cause nausea vomitaina dJaiffacult

breathing

or .oss of consciousness

Move to fr=sh aair

If breathing has stopped give artificial respiration

If breathing 1s dafficult givse viygen

LJ.@U.[L

Irz .tating tu skin and eyes

If _wallowed will cause nausea vomitang difficult

breathing

or loss of consciousness

Remove contaminated clothing and sghoes

Flush affected areas with plenty uf water

IF IN E/ES hold eyelids open and flush with plent,; of

water

IF SWALLOWED and victam a2s CONSTIOUZ have vactam drank

water
or milk and have victim induce vomiting

IF SWALLOWED and victam a1s UNCONSCIOUS OR HAVING CON-
YUL-IONS do nothang e<cept ke=p vai_taim warm

Water pollutaion
Effeczt of low concentrations ian aquat.c iite 1s unknowr
May be Jdangerous if a1t enters water intakes
Notifv local health and waildlife officials
Notify operators of nearby water intakes

RESFONZE TO DISCHARGE
Should be removed Chemical and physical treatment

Yol - n. Pz 4 30/S)




CHRIS
Topic TRICHLOROETHYLENE

LABEL
Category None
Class Not pertinent
CHEMICAL DESIGNATIONS
CG compatibility class Halogenated hydrocarbon
Formula CHCl=CCl(2)
IMO/UN designation 9 0/1710
DOT id no 1710
CAS regastry no 79-01-6
OBSERVABLE CHARACTERISTICS
Physical state Liquid
Color Colorless
Odor Chloroform-like ethereal
HEALTH HAZARDS
Personal protective equipment Organic vapor-acid gas
canister self-contained breathing apparatus for
emergencies neoprene or vinyl gloves chemical =zafety
goggles face-shield neoprene safety shoes neoprene suit
or apron for splash protection
Symptoms following exposure INHALATION symptoms range
from airritation of the nose and throat to nausea an
attitude of irresponsibility blurred vision, and finally
disturbance of central nervous system resulting in cardiac
failure Chronic exposure may cause organic injury
INGESTION symptoms similar to inhalation SKIN defatting
action can cause dermatitis EYES slightly irritating
sensataion and lachrymation
Treatment of exposure Do NOT administer adrenalin or
epinephrine get medical attention for all cases of
overexposure INHALATION remove victim to fresh air if
necesgary, apply artificial respiration and/or administer
oxygen INGESTION have victim drink water and induce
vomiting repeat three times then give 1 tablespoon epsom
salts in water EYES flush thoroughly with water SKIN
wash thoroughly with socap and warm vater
Threshold laimit value 50 ppm
Short term inhalation limita 200 ppm for 30 wmin
Toxicity by ingestion Grade 3 LD(50) = S@ to 500 mg/kg
Late toxacaity Data not available
Vapor (gas) irritant characteristics Vapors cause a slight
smarting of the eyes or respiratory system if present in
high concentrations The effect is temporary
Liquid or solid irritant characteristics Minimum hazard
If spalled on clothing and allowved to remain may cause
smarting and reddening of the skin
Odor threshold 5@ ppm
IDLH value 1 000 ppm
FIRE HAZARDS
Flash point 90 degrees F C C practically nonflammable
Flammable limits in air 8 @/-10 5/
Fire ertainguishaing agents Water fog
Fire extinguishaing agents NOT to be used Not pertinent
Special hazards of combustion products Toxic and
irritating gases are produced in fire saituations
Behavior ain faire Not pertinent
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CHRIS
Topic TRICHLORDETHYLERE

Ignition temperature 770 degrees F
Electrical hazard Not pertinent
Burnaing rate Not pertinent
Adiabatic flame temperature Data not available
Stoichiometric air to fuel ratio Data not available
Flame temperature Data not available
CHEMICAL REACTIVITY
Reactaivity with water No reaction
Reactaivity with common materials No reaction
Stabailait, during transport Stable
Neutralizing agents for acids and caustics Not pertinent
Polymerization Not pertinent
Inhibitor of polymerization Not pertinent
Molar ratio (reactant to product) Data not available
Reactivity group 36
WATER POLLUTION
Aquatic toxicity 660 mg/l/4@ hr/daphnia/kill/fresh water
Waterfowl toxicaty Data not available
Biological oxygen demand (BOD) Data not available
Food chaain concentration potential None
oHIPPING INFORMATION
Grades of purity Technical dry cleaning degreasing
extraction
Storage temperature Ambient
Inert atnosphere No requirement
Venting Pressure-vacuum
HAZARD CLASSIFICATIONS
Code of federal regulations ORM-A
NAS HAZARD RATING FOR BULK WATE® TRANSPORTATION

Categor, Ratang

Fire 1
Hea.th

Vapor Irritant 1

riquad or Solad Irratant 1

Poisons P
Water Pollution

Human Toxicaty 1

Aquatic Toxacaity z

Aesthetac Effect 2
Reactavaty

Other Chemaicals 1

Water '/}

Self Reaction 1

NFPA HAZARD CLASSIFICATION

Category Classifaication
Health Hazard (Blue)

Flammabilaity (Red)
Reactaivity (Yellow)

PH/SICAL AND CHEMICAL PROPERTIES
Physical state at 15 degrees C ana 1 ATM Liguad
Molecular weaght 131 39
Boilang poant at 1 ATM 189 degiee_. F = 87 degreezs C = 360

degrees K
F-eezaing point -123 S degrees F - -86 4 dearees C = 186 8
degrees K

(SR N
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CHRIS
Topic: TRICHLOROETHYLENE

Critical temperature Not pertinent
. Critical pressure Not pertinent

Specific gravity 1 46 at 20 degrees C (liquid)

Liquid surface tension 29 3 dynes/cm = @ 9293 N/m at 20
degrees C

Liquid water interfacial tension 34 S dynes/cm = @ 0345
N/m at 24 degrees C

Vapor (gas) specific gravity 4 5

Ratio of gpecific heats of vapor (gas) 1 116

Latent heat of vaporization: 103 Btu/lb = 57 2 cal/g = 2 4
X 10¢(S) J/kg

Heat of combustion Not pertinent

Heat of decomposition Not pertinent

Heat of solution Not pertinent

Heat of polymerization Not pertinent

Heat of fusion Data not available

Limiting value Data not available

REID vapor pressure 2 5 psia
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